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PUBLIC NOTICES. 
Foreman Engineer 
gS om shortly a paguissD ss 


Station of 


Botentite and industrial reh to 
Take Charge of Instrument Makers end 

Fitters’ Shops and Maintenance 
Electrical, Refrigerating and Air Con- 
ditioning Plant. Candidates must possess a good 
working knowledge of mechanical, electrical and 
refrigerating engineering and have had some drawing 
office experience. between £4 and £5 a week, 
—- to iw ero a stating 
perience, &c.. shou be addressed the 
76 RETARY. Department rx Scientific and Industria 

Research, 16, Old Queen-street, Westminster, + 

sass 


ssistant Civil Engi- 


NEERS REQUIRED in_ Civil 





Engineer-in-Chief‘s Department, Admir- 
sity. and HM. Naval. Eetablishineute 
at home and abroad. Candidates must 


be between the ages of twenty-five and 
and thirty years on the 14th May, A 
those who have served, or are serving, in the Royal 
Navy, Army, or Royal Air Force may deduct fom 
their actual age any time, not exceeding three veame, 
during which they have so served. Candi 
either (a) be Corporate Members of the Institution 0 ot 
OClvil Engineers, or (s) have Sections A and 
of the Associate Membership Saquenetien of Se Insti- 
tution of Civil Engineers, or recog- 
nised by the Semteution as exempting “cheretvens, and 
have reached such a stage in r professional training 
that it is possible for them to become Corporate Mem- 
bers within two years 
appointed will be on probation for two Ss 
and will ) be confirmed unless and until! they, 
Corporate Members of the Institution of Civil re 
neers, have passed this ported of probation to 
satisfaction of the Admiralty 
Commencing salary £250" ‘per annum plus Civil 
Service bonus, which at the current rate amounts to 
£79 per annum 
Special consideration will be given > candidates 
who served in H.M. Forces during the w: 
No candidate will be accepted for eppeiatenent who 
fails to pass a strict medical examination as to his 


physical fitness 

Forms of a lication, &c., can be obtained from the 
CIVIL ENGINEER-IN-CHIEF, Admiralty. London, 
8.W. 1, and should be returned completed so as to 


reach that officer not later than 14th May, 1932. 
Candidates will be responsible for any expenses 
which they may incur in attending for interview. 
8371 





( tounty Borough of Brighton. 
WATERWORKS DEPARTMENT. 
TO STEEL PIPE MANUFACTURERS. 
The Corporation are prep 
for the MANUFACTU 
18in. STRAIGHT STEEL PIPES. 
and delivery at name Town 
(Southern Railway 
Copies of the general conditions, specification, 
schedule of quantities and form of Tender may be 
obtained upon Sopsation to the Waterworks Engi 
neer, Mr. A. B, Cathcart, M. Inst. C.E.. M.I. Mech. E., 
at 12, Bond-street, Brighton, and enclosing a cheque 
for Two Guineas, which will be refunded upon receipt 
of a bona fide Tender (not subsequently withdrawn) 
and the return of the documents. The drawings may 
also be inspected at the offices of the Waterworks 


Engineer as above. 
. end “ Tender for 18in. Steel 
ye and addressed to me, must be delivered at my 
at the Town Hall, Brighton, by Twelve Noon on 
Monday, 9th May, 1932 
JAS. H. ROTHWELL, 
Town Clerk. 


8305 


Station, Brighton 


Town Hall, Brighton, 
15th April, 1982. 





( ‘ounty Borough of Brighton. 
WATERWORKS yr- 7 
TO MAIN- ym No gy 


The Corporation repared tc as TEND ERS 
for CARTING, LAYES ING and JOINTING about 2754 
YARDS of i8in. STEEL MAINS and SPECIAL 


PIPES, together with a SHORT LENGTH of 1i2in., 


>. and 3in. CAST IRON PIPES and appurtenant 
work. 

Copies of the general conditions, »s fication, 
schedule of quantities and form of Tender may be 


. B. heart. a 
Bond-street, Brighton, and enclosing a cheque 
for Two Guineas, which will be refunded upon receipt 
of a bona fide Tender (not wy oo 
and the return of the documen The dra may 
also be i taspented a6 the offices of f the Waterworks Engi- 
neer as a) 

Sealed Tenders endorsed ‘ ene! — Laying 18in. 
Steel Pipes,”’ and addressed t be delivered 
at m Brighton, by Twelve 


my 
Noon on Monday, 9th May, 1932. 
JAS. H. ROTHWELL, 


‘own Clerk. 
Town Hall, Brighton, 
15th April, 1932. 8399 


Borough o of Wimbledon. 


FIRE BRIGAD 
APPO INTMENT — , SEC OND ya ER. 
APPLICATION INVITED the 
APPOINTMENT heen persons bet 
ot age. The eppetntmes will be subject to the pro- 
visions of the Fire Brigade Pensions Acts, 1925 and 
1929. All applicants must be practical engineers and 
capable motor drivers and have had previous expe- 
rience as officers in professional brigades. Free 
quarters are provided. 
Applications, stating age, salary required, experience 





and qualifications, with copies of three recent testi- 
monials, must be delivered to the undersigned not later 
tips 36th April, 1982. Envelopes to be marked 
’ on 


HERBERT EMERSON SMITH, LL.B.. 
Town ( ‘lerk, 
Town Hall, Wimbledon. 


[ihe Somerset Rivers Catch- 


OARD 

APPO or ENGINE 
APPLICATIONS are INVIT —y qualified 
ENGINEERS with cane | n Taal and iton- tidal 
River and < cane Drainage Works generally = Sal. 
£800 pe um and travelling expenses. con au 
staff will ik provided. The person a aR will be 
eouuired to devote the whole of his time to the duties 








_—— 
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(E. E. R. TRATMAN.) 


(HYDE, TOMLINSON aynp ALLAN.) 





The Engineer 
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PRINCIPAL CONTENTS OF THIS ISSUE. 
ARRANGED FOR 


—»~——. 


American Sea-Going Train Ferry Steamers 
No. 


Sydney Harbour Bridge—No. VI. . +0) 
Reconstruction and Rationalisation. ,. 451) 


Performance of Gears. 





Recent Locomotive Performance 


on the L.N.ELR. 
Gas-Fired Reheating Furnace. ve. 47) 


Electrical Equipment at the Mount Isa 
Mines— 


Two-Stage Air Compressor. 
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PUBLIC NOTICES. 











INDEX TO ADVERTISEMENTS, PAGE 73. 











( ounty Council of Middlesex. 
/ APPLICATIONS are INVITED as follows >— 
Nore.—All persons appointed in a permanen 

capacity will be required to undergo such medical 
examination as the Council may direct, and, 


SALARY GATEMENTS. —All appointments over 
the value of £150 per annum (including value of 
emoluments) are subject to the following temporary 
abatements, namely :— 

For the first £150 per annum, no abatement. 
For the next £100 per annum, 2% per cent. abate- 

ment. 

Superannuation contributions and the calculation of 
superannuation allowances to be on the remuneration 


as unabated. 
AT WEST MIDDLESEX COUNTY HOSPITAL, 
ISLEWORTH. 


ASSISTANT ENGINEER (Non-resident). Wages £4 
per week with overalls. Candidates must have a 
thorough _knowledge of electrical and general engi- 
fully conversant with the con- 
boilers, pumps, heating, 
hot and cold water supplies, ——— plant, sterilising 
jess equipment, 
sanitary and fire appliances, lifts ond workshop tools. 
They must eapable of taking charge of the engi- 
neering er! during the absence of the Chief Engi- 
—" Youncil will require evidence that the 
candidates neve served with a 
— engineering firm. 
Applications, stating age, qualifications and expe- 
rience, with copies of not more than three recent testi- 
monials, must received aa = undersigned not 
later than May 4th. (P.A.W./5 
By Order, 
ERNEST 8. W. HART, 
ew I g ~ County Council. 
Guildhall, Westminster, 5 8437 





an apprenticeship 





rythe Civil Engineers Appoint- 


BOARD, 8, Princes-street, West- 


tainster. 8.W. 1 ng under annual lieevoe trom the 
sate Soa Soe 





iden, AL eed from 
Applications, endorsed *‘ Engineer,”’ stating age and ihe He cei the ‘SERVE ES of PRO- 
experience, together with copies of not more ESSIONAL EN BERS, either as Assistants or in 
three recent testimonials, tome | be sent to the under- | more mepenioie | 
psy not later than the ™ 4 il 1092, Canvass- whoee ane are _ for — in the 
nh any form w a disqua on. Board's ee Se possess qualifica- 
THOS GTON, tions whieh ba attested by means of scientific 
Clerk to the Board examinations, praction! training, a experience. 
King-square, Bridgwater. 841 P2188 





PUBLIC NOTICES. 
Bombay, Baroda and Central 
INDIA RAILWAY 


ASSISTANT MECHANICAL AND ELECTRICAL 
ENGINEER. 


REQUIRED for service in India with the above 
Railway, an ey ELECTRIC “AL ENGINEER, 
who must ve general and technical 
education, together with a thorough training in engi- 
neering workshops. He must have a good working 

of steam mec! 


knowledge ical engineering 
any either at = or in a large power. 
knowledge of electrical engineering. Prefe 


some renoe 
will be given to a man holding a First Class B.O.T. 
Certificate. Age about 28. 

SALARY.—Salary will be in the scale of Rupees 
350-860, plus £15-30 overseas pay, with the usual com- 
pensatory allowance if wo in Bombay. Com- 
mencing salary ac ing age and qualifications, 
not exceeding — xy ~ By £15 overseas pay (subject 
to the reduction of 











SITUATIONS OPEN. 


COPLES or ‘Tpeeneems mAs, NOT Ontormals, OwLess 
PECIFICALLY ReQvesTEn. 





TO ADVERTISERS UNDER BOX NUMBERS IN 
THIS CLASSIFICATION 

For the benefit of applicants, the Proprietors are 

prepared to insert brief notices that vacancies are 

filled, upon receipt of notifications from the Adver 

tisers. These notices (limited to one line) will be free 


of charge and co-operation is asked for 








ARSHALL, SONS and ©O., Lid. POSITION 
| FILLED. Applicants thanked B418 A 
ANTED,. Qualified PRESS and PREAS TOOL 





DESIGNERS, and also First-class DETAILERS 
—Address, 8433, The Engineer Office 8433 a 
to Take 


ANTED, Thoroughly Competent MAN, 
Charge of Engineering Works Production. 
Must have had first-class experience in economic pro 


duction and lay-out of plant. Age about 40. Excel- 

lent prospects. 
Apply. giving fullest information of experience. 
ired, to ENGINEER, c/o 


Accountants, 24, Friar- jane, 
Leicester. None but first-class men neod apply. 
8367 





I oe ENGINEERING INSURANCE OFFICE 
4 TIRES SERVICES JUNIOR ASSISTANT 
ENGINEER in New Construction Section. Age 26/28, 
ng salary £260. Applicants must have had 
training in shops and drawing-office of 
high-pressure boilers. Appointment strictly 
subject to medical examination 
applications, stating age and giving full 
of training, P2338. Th Engineer 
Office. P2333 a 


commenct 
thorough 
makers « 





| ee BUS BODY DRAUGHTSMAN KE 
UIRED. Must be ety conversant with al! 
branches = Sus A Bent Vehicle Practice.~—Apply, 
tating xperi and salary required, to 
GLOUc ESTER. RAILWAY CARRIAGE and WAGON 
CO., Gloucester. 8405 a 





SITUATIONS WANTED. 





DVERTISER, Heving 20 Years’ Experience of 
India (Northern, Calcutta, and Bombay). during 
which orders worth upwards ot a million pounds neve 
passed through his nee. tor a 





way ma machiner electrical or 
opines neers’ hardware, DESIRES RESPONSIBLE 

SITION in England ‘where his extensive knowledge 
A ing in the East would be of 
value. 


Address, P2005. The Engineer Office. P2005 B 





N Experienced Boiler and Combustion DRAUGHTS.- 
. good technical and works training 
mechanical stokers, Bailey walls. 
. Steel work, furnace wor 
Address, P2326, The Engineer (Office. P2326 » 





= ENGINEER (39). A.M. Inst. ©.K 
thoroughly experienced in factory equipment 
and maintenance, power supplies, elevators, machine 


lay-outs, estimating, erection and testing, DESIRES 
POST.—Address, P2331, The Engineer Ome 
2331 B 





mY. Age 23, 3) Years Shops, 8 Years 
».0., heavy oil engines and air compressors 





1 ohe aircraft D.O., technically trained. Studying 
A.M.I. Mech. E Ex. refs.—Address, P2350, The 
ne 0 P2350 » 
NGLISH YOUTH, Educated in France and 
4 Switzerland, engineering studies in technical 
institutions and workshops, Paris, Switzerland. 
Vienna, with travelling experience, OPEN for 
ENGAGEMENT as presentative for English Firm 


on Continent. 


~Address, P2339, The Engineer Office 
P2339 B 





INGINEER (54) SEEKS ENGAGEMENT Expe 
rience: internal combustion engines, genera! 
engineering. cut gearing. piping and steam plant, 
machines, &c. Bapertenseg, designer, shops trained ; 
responsible post.—A. SMITH, Galens,’ 
Wellington-terrace, Tounten. Som P2328 » 





YEN.. ENG., and GEAR SPECIALIST, Foreman 
and supt., 12 yrs., good organiser, DESIRES 
EXECUTIVE APPOINTMENT. First-class _ refs 
Age 35 Confidential.—-Address, P2320, The Engi 
neer Office. P2329 & 


NERMAN ENGINEER (28), Married, Draughteman 
m7 6©on lay-out and detail of small mechanical and 
electrical machine parts, also first-class ink and pencil 
work on patents (motion picture machine, projectors 
radio, &c.); was with the Electrical Research Labora 
tories, Paramount Public Corporation and Allied Dic 
Casting, New York, for five years; designer of elec 
trical motors and transformers ; German experience 
"B 








E. SCHUBERTH, Siechenstr. 47, Bamberg, Bavaria 
Germany. 444 & 
EEN, Energetic ENGINEER. Aged 27, with 


soup training and experience in combustion, 





power plant operation, and steam costing, DESIRES 
RES SPONSIBLE POST with scope for advance 
ment. 
Address, P2324, The Engineer Office. P2324 « 
INST. C.E., Returned from Abroad, with Wide 


i experience of waterworks construction, DE 
SIRES PARTNERSHIP in Firm of Civil Engineers 
Address, P2344, The Engineer (Office P2344 & 





instance, and first-class free passage to India and 
home again termination of service 
e selected candidate will be required to pass a strict 
medical examination by —— we 
Physician before actual appointment to the post. 
Applications (by letter only) should be addressed to 
the not 7th May, 1932, and 
should give full details of the applicant's qualifica- 
tions and ex ¥ with copies of testi 
monials. Candidates should also their age and 


whether they are married or single 
8. G. 8. YOUNG, 
Secretar 


Offices : The White Mansion 
91, Petty France, Westminster, 8.W. 


20th April, 1932. 8445 





ondon Count ty Council. 
Qualified MECH AL ENGINEER (Tempo- 
age 25-35 ———— 


pumping plant, central 

paratus, and laundry machinery in large 

hospitals. and — y : 

£4 108. to £5 ids. a week, according to EME mee ng 
obtainable by —~ be ie on ¥. official form 





obtainable by ressed foolscap 
i > to CHIEF ENGIN SER, The Old County 
pring-gardens A W. 1, to whom applications. 
with copies of recent testimonials, must be 

by 6th May. 8424 





SITUATIONS WANTED (continued) 
Page 2. 


AUCTIONS, Page 74. 
AGENCIES, Page 2 
PARTNERSHIPS, Page 2. 
PATENTS, Page 2. 
EDUCATIONAL, Page 2. 
WORK WANTED, Page 74. 
MACHINERY, &c.,, WANTED, Page 2. 
FOR HIRE, Page 2. 


BUSINESSES and PREMISES 
(For Sale, ete.), Page 74. 
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FOR SALE, Pages 4 and 74. 
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Annual Subscription Rates 
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Gincludi postal ch 


Le prix de l’abonnement est accepté en livres 
sterling, ou dans la monnaie du pays d'origine 
au cours du change au moment de la 
commande. 

Die Bezugagebihren sind zahlbar in Pfund- 
sterling oder in der Landeswihrung des 
Bestellers, umgerechnet zum Kurse des Tages 
an dem die Bezablung erfolgt. 

Serfn aceptados los abonos en moneda 
esterlina o su equivalente calculado en la 
moneda del péis de origen al cambio efectivo 
a la fecha de ponérse el pedido. 





BRITISH ISLES #3 5 0 
CANADA £3 3 O Thick Paper Ed. 
£218 6 Thin Paper Ed. 
ROAD -. .. £3 7 6 Thick Paper Ed. 
(except Canada) £3 3 © Thin Paper Ed. 
AFRICA Central News All Branches 
Care Town: m. Dawson and 
Sons, —y 29-31, Long-street 
JOHANNESBURG : C. Juta and Co. 
ARGENTINE... BuENOSs : Mitchell's Book 
Store, 576, Cangallo 
AUSTRALIA .. Gordon and Gotch (Australasia), 
Ltd. All Branches 
MELBOURNE : Robertson and 
Mullens, Elizabeth-street 
BELGIUM BRUXELLES: E. Graddon, 78, Rue 
du -Herbes 
BRUXELLES: W. Sage ond Ban, 
Herbes 
CANADA .. American News Company, Ltd. All 
Monte cron sod ote 
nN Ly - at 
Teese: m. Da wson Subscrip- 
Service Ltd., 70, King-street 
ToRONTO and Gotch, 
Ltd., a1, Queen atest Wee 
OBYLON.. CoLomBo: Wijayartna and Co. 
CHINA Hons Kone: Kelly and Walsh, 
Suaneual: Kelly and Walsh, Ltd. 
EGYPT CaIgo : Express Book and 
Stationery Store, 9, Chareh 
Maghrabi 
FINLAND HELsINerors: Akademiska Bok- 
handeln, Alexandersgatan, 7 
FRANCE .. Sepeee Ropeunant at Rue 
aos , BCGRGrY 
“229, ‘Bia St. 
‘agis: Brentano’s, 37, Av. de 
aus : WH Bel Rue Bonaparte 
w. mith and Son, 248, 
Patue de it 
GERMANY BERLIN - ve alee - Wust: 
Lzirsie: K. W. UHiersemann, 
Konigstrasse 29 
HOLLAND ROTTERDAM: Hector’s Boek - 
handel, Noordblaak 59 
ROTTERDAM: Techn. Boekhandel, 
“Plan ©,” Gelderschestraat 4 
INDIA Bombay: Thacker and Co., Ltd. 
Catourta: Thacker, Spink and Co. 
ITALY Ulrico Hoepli 





JAPAN 
JAMAICA... 


NEW ZEALAND AUOKLAND: 
Tom! 


bs, Ltd. 
re ey All Branches 
Napier : J. Wilson Craig and Co. 


RUSSIA LENINGRAD : 


STRAITS SETTLEMENTS—Sineaporse: Kelly and 
Walsh, Ltd. 


SWEDEN.. STOCKHOLM: A/B 
Journal 
STOCKHOLM: A/B 
Kungl., H 
gatan, 2 

SWITZERLAND BEgRxNs: Joh. William De Groot, 
Sekt hen Leibowicz, 
URICH : 
Ankerstr. $ 


STATES International Co., ave 
Varick-irect, New” York, N.Y. 


and all Branc' 

Entered as second-class matter at 

Office, New York, N.Y., December 
1896, under the Act of March 3rd, rh 

(Section 397, P.L. & RB.) 

*.* READING CASES, a 
* cloth sides and leather backs, can now be supplied 
4s. Od. each, 5s. 3d. post free. 


“THE METALLURGIST.” 


This Supplement, which deals with the Science and 
Practice of Metallurgy, both ferrous and non-ferrous, is 
published free with last issue of Tax EnGingEr in 
each calendar month. 


ADVERTISEMENTS. 


Stockholm 1 
. EB. Fritzes 
Freds- 





UNITED 
OF AMERICA 











The charge for Classified Advertisements is 1/- per 
line up to one inch—minimam 4/-; ni — 4 ~ = 
ing one inch or more at the rate of 12/- inch. 

be accompanied by a rei Perrhe rates tor 
Ad 





























SITUATIONS WANTED (continued) EDUCATIONAL. PATENTS. 
EC a a satay 4 <= PART-TIME TIME dence our Se ee ee gow cases No 
. Supervising nt or Heavy Duty Ma- . dated May 20, relating to “* 4 
chinery.—Address, P2327, The Engineer Office. % (jorrespon C sos are. «, ENTE 7, eae pANGEMEN'S 1) : 
7 8 M RIN y 
PREPARATION way of a LICENCE or ot mable tern. 
i for the ae oy of EX PLOITING. nthe above te 
M™Dusines “strOSON: ‘niifing, snating xaminations and ensuring Its practical working in (reat Britain. 
ning, assay researc t construction a teger Builuing, ehicns 
English, American, A colonial np oe ae score, INST. oF cIviL aE, - 2k 
ow. nsele vases eae MECHANICAL ENG ATENTS: ‘“IMPROVEMENTS IN THE 
6, Eastmoor-road, Wakefield, Yorks. P2332 & DIA 
. ° ° INST. oF STRUCTURAL ENGRS., PPHRAGMS OF INTERNAL COMBUBTIO\N 
ERSITY OF NDON, &c., TURBINES.”’ 
- ARE PERSONALLY BY HE PROPRIETORS of Spore Italia 
M control oo! pon. mach (os. Provicee, ag ~~ Mr Trevor Philli Ernesto Breda’s BRITISH P rant “ys . 189, yy 
. . . c 
lroom, machine shop SERIRES PORT. a 4 = . are DESIROUS of LAORRSENG it to British Man. 
Thorough k knowledge eaten accessories, cycle and light “ho . London niversity, | fscturers 7 < 
oi Assoc. M. Inst. C.E., A.M.I. 8 E., M.B.8.1., ACTURE and DEVELOPMENT in Great Britain, «; 
cnginerring. as ageieds a a ng production F.R.8.A., Chi &e. of SELLING the PATENT outright.—For full infor 
Engineer Office. : P2345 B For 4 L vty A ed a to Char nm Patent and tre a m4 a 
Lowpow OFrice :—65, Cua! Lawn, W.C. 2 Church-street, Liverpool. a. 
ATEFIXER and PLANNER, Disengaged, RE- 
QUIRES POSITION, London district ; 8 years’ © MANUFACTURERS OF SMALL ARMS.—Thx 


excellent ex lence, machining and fitting, ‘elect. and 
mech. instruments.—Address, P2346, e Engineer 
Office. P2346 B 





ITUATIONS WANTED.—Owing to Completion ot 
contract, skilled MECHANIC REQUIRES POSI- 
TION as Contractors’ General Mechanic or Foreman. 
Extensive omperionse and excellent testimonials.— 
ENGINEER, 23, Florence-road, ee Se 
> B 





peonen DRAUGHTSMAN (30), Thoroughly 
expert mechanical handling plants, general 
mechanical and structural engineering, 15 years shop 
and drawing-office.—Address, P2334, The wager Office 
2334 B 





JYOREMAN SMITH, Experienced, REQUIRES POST. 

Twelve years charve large smithy and press 

shop. i shortly .— Address, The 
Engineer Office. 


P2323 & 





PARTNERSHIPS. 





for career and 


A.M. Inst. 
AML 
L.LO.B., 


THE COURSES THAT 
ASSURE YOU OF SUCCESS. 


In the case of every engineering student wh 2, 
professional reasons, must 
make a complete success of his training 
a T.I.G.B. Course is the best selection. 


Thus, during 1931, hundreds of T.1.G.B. 
Students, representing all and branches, 
have achieved tutorial success and obtained 


Over 90 per cent. Passes at the 
A.MLL Mecb. E., 


B.0.T., 
ete. ete., 


LEE. 


ur, 

C& Air ’ 
G., Ministry, 

mete sedan fe “The Engineer's Guide to 


Success *’—1 ~~ the 
- =a - - widest ion of engineering courses in the 
ARTNERSHIP OFFERED in First-rate Estab- = 7 
lished Business making an essential part of world, and mention the branch, Es G 
Motor Vehicles. Existing contracts with many leading cation interesis you. G.5. 
anufacturers. Excellent record. Fullest investiga- training ‘ul for the 
tion desired.—Address, 8432, The Engineer Office. one fe 


8432 « 





SUB. PARTNERSHIPS. 
FFERED to CONSULTANT. Wide Scope, Con- 


genial work, excelt. prospects for reason of 
riffs. Nominal risk. — lif. £300-500. 
—Address, 8431, The Engineer 0: 8431 © 





(Founded 1917. 


GREAT BRITAIN, 


THE TECHNOLOGICAL INSTITUTE OF 


76, Temple Bar House, London, E.C. 4. 
18,000 Successes.) 





AGENCIES. 





PATENTS 





ANTED, AGENTS for South Wales, Midlands, RITISH 
and Glasgow on commission basis only, to 
Represent a Firm for the Sale of Steam and Motor 
driven Pumps, Exhausters, and Compressors.— 
Address, P2296, The Engineer (Office. P2 D 


277,657, 
relating to * 
LICENCE.—Apply 
street, London, W.C. 


PATENTS 202,319, 
214,647, 221,826, 315,422. 
* Hubs for Cycles,” 
<1 8. SOKAL, 1, 


219,708, 
and 338,006, 
are FOR SALE 


154,609, 


James- 
8440 H 


Gt. 








(Capable Well-introduced Men) RE- 
D to Sell British-manufactured Patented 
Air-cooled Fire-bars used in every furnace. 
terms.—State qualifications to Box 508, 
Agency, Ltd., 100, Fleet-street, E.C. 4. 


A“ 


8427 p London, E.C. 


INGS PATENT AGENCY, 


Ltd. &. 
Agent, G.B., U.S. 
* and consultations 
ref. "Phone: ¢ 


‘4. 45 years’ 


it 


T. KING, 


- and Can.). 


on Patents 


and Trade Marks FREE. —146a, Queen Victoria-street, 


‘entral 0682. 
6755 H 








Ae WANTED o- Newcastle, Manchester and 

South Wales Areas for the Sale of Roller Bearing 
Wheels and Axles and Roller Bearings. presenta- 
tives preferred who are regularly calling on collieries, 
mines and public works contractors, and who already 


HE org oS 
300,674 is PRE 


of BRITISH 


68. Quai 


RED to SELL th 
or to LICENSE Britieh » —A- 4 to WORK there- 
under. It relates to pipe joints or couplings.- 
Address, AUTOBOURRAG 

Liege, Belgium. 


PATENT No. 


e PATENT 


de Rome, 
P2330 








have an established connection.—Address 8391, The 
Engineer Office. 8391 D HE 
TT s00.7 
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A Seven-Day Journal 


The Decay of Stonework. 


DuRING the past week there was issued by the 
Department of Scientific and Industrial Research 
a volume entitled “The Weathering of Natural 
Building Stones,” which gives the conclusions reached 
after a series of investigations had been undertaken. 
The deleterious impurities present in the atmosphere 
were, it is pointed out, much increased during the 
last century by the growth of large towns and the 
extensive use of coal. No stone can resist the action 
of the atmosphere indefinitely. There are many 
agents of decay, and the problem of providing pro- 
tection is made the more complex by the difficulty 
of distinguishing between them and their effects. 
To mention only a few causes contributing to decay 
there are: Faulty handling of the material ; inappro- 
priate methods of cleaning, and association of unsuit- 
able materials. Reference is also made in the volume 
to the well-known danger of placing iron cramps 
in stonework, the use of which has been responsible 
for much damage to many old buildings, St. Paul’s 
Cathedral being a case in point. An interesting 
fact that has come to light is that parts such as the 
jambs and arches of doorways exposed to contact 
with passers-by are frequently found to be particularly 
well preserved. As far as preventive measures are 
concerned, a note of warning is given against the 
unwise use of surface treatments, the effect of which 
has, in practice, been found disappointing. Apart 
frem care in the selection of materials and in the 
design of buildings, the only preventive measure 
that has proved itself to be valuable appears to be 
that of washing with water at regular intervals. 


Northern Coke Research Committee. 


ACCORDING to the annual report of the Northern 
Coke Research Committee, the financial prospects 
for 1932 are causing anxiety. Last year the income 
was £2008, and the expenditure £1961, leaving a 
small balance to be carried forward. In September, 
however, the Committee was informed that the 
Department of Scientific and Industrial Research, 
which had contributed a pound for pound grant to 
the funds, would be forced to reduce the amount 
owing to the economies necessary in all Government 
expenditure. The grant, in effect, could not exceed 
40 per cent. of that contributed in 1931. In that 
year the Committee received from this source £1004, 
and, consequently, the total income on the present 
scale of contribution will fall from £2008 to £1429. 
As soon as the information with regard to the 
reduction in the grant was received, steps were 
taken to effect economies. None, however, were 
made which will seriously interfere with the effici- 
ency of the Laboratory. Despite these efforts, 
the Committee is still faced with the prospect of a 
deficit of £500 at the end of the year, and, believing 
that the work is of such importance that curtailment 
should not be contemplated, it has decided to appeal 
to present subscribers for increased assistance and 
to invite other undertakings interested in research 
in coal and coke and iron to become subscribers. 
It is hoped that the response will be such as will 
enable the Committee to retain the present staff 
and carry out the present programme of research. 


Re-conditioned L.M.S. Steamers. 


THE re-commissioning of the Royal Mail steamer 
“* Scotia *’ on the Holyhead-Kingstown route of the 
London, Midland and Scottish Railway Company, 
which took place on Friday last, April 15th, marked 
the completion of an extensive programme of recon- 
ditioning and modernisation which has been carried 
out on the three turbine steamers “ Scotia,” 
“* Hibernia,”’ and “‘ Cambria.”” They were built by 
William Denny and Brothers, Ltd., at Dumbarton, 
who have carried out all the alterations required. 
They now carry 1505 passengers, or 91 passengers 
more than before. An observation lounge has been 
provided on the boat deck, the forward end’of which 
has been covered in and furnished with large windows 
of plate glass. The cabins now comply with the latest 
practice as regards individually controlled lighting, 
ventilation, and hot and cold water supply. These 
cross-chanmel steamers are stated to make the fastest 
cross-channel of any channel boat in the 
British Isles, their scheduled speed being 25 knots. In 
addition to the modernised passenger service referred 
to above the express cargo service has also recently 
been improved, by the addition of the ‘‘ Slieve Bloom” 
and ‘‘ Slieve More,” both modern turbine steamers 
designed and built by Denny’s at Dumbarton. 


Cornish Tin. 


PRESIDING at the annual meeting, at Camborne, 
on Saturday, April 16th, of Tehidy Minerals, Ltd., 
Mr. C. V. Thomas, chairman of directors, said he 
would not venture on any prophecy in regard to tin, 
except to say that the much-needed and appreciably 
improved price must depend mainly on world condi- 
tions. He did not think tin producers need be alarmed 
at the serious, if not spectacular, fall in price during 








recent weeks, due, he believed, to heavy market 


operations. It emphasised the desirability, if not the 
necessity, of a closer co-operation between tin pro- 
ducers, smelters, and even consumers, so as to obtain, 
if possible, a steady and remunerative price and avoid 
the violent fluctuations which, from time to time, 
occurred. It was of the utmost importance to the 
country that the output from the Cornish tin mines 
should be maintained, and, if possible, increased, 
and that the employment and training of tin miners 
should continue. To attain that object and secure 
always the production of a certain amount of tin in 
England, he had heard the suggestion that a small 
import duty might be levied on tin ores coming from 
abroad, which would be only a nominal burden on 
the users of tin in England. If such a duty were 
used to guarantee by way of bounty a reasonable 
price to Cornish tin producers for their ores, it would 
serve the worthy objects to which he had referred. 
It was resolved to forward copies of Mr. Thomas’s 
speech to the President of the Board of Trade and to 
the Minister of Mines. 


New Trans-African Air Fleet. 


FINISHING touches are now being put to the first 
of the fleet of eight new four-engined passenger 
monoplanes, which are being designed and built 
specially for Imperial Airways for operation on the 
5500 miles trans-African air line between Cairo 
and Cape Town. It is expected that the first machine 
will be ready for preliminary trials within the next 
few weeks, and that the entire fleet will be in service 
on the African airway towards the end of this year. 
The new monoplanes will be known as the “* Atalanta” 
class, and are being constructed by Armstrong 
Whitworth Aircraft, Ltd., of Coventry. Each of 
the monoplanes will, when fully loaded, weigh nearly 
8 tons, of which more than 2 tons will be represented 
by the crew, passengers, mails and goods. They will 
each have a span of 90ft., while from nose to tail 
they will measure 7lft. 6in. They will be driven by 
four Armstrong-Siddeley Double Mongoose engines, 
developing a total of 1400 horse-power, and will be 
able to continue in flight with only three engines in 
operation at any height up to 9000ft.—that is to say, 
at as much as 3000ft. above the highest aerodrome 
This high performance has not been required on the 
European or India air routes, and, it is claimed, has 
not hitherto been provided in any country in the 
world. The maximum speed of the new monoplane 
liners will be between 140 and 150 miles an hour 
and the cruising speed approximately 120 miles an 
hour. It is hoped that the present total scheduled time 
of eleven days between London and Cape Town will 
be reduced in due course to nine days. The eight 
new machines, together with the necessary spare 
parts, represent an expenditure of £150,000. 


Miss England the Third. 


In a Journal note of December 25th last we gave 
brief particulars of the new racing boat “ Miss 
England III.,” which is being built to the order of 
Lord Wakefield by John I. Thornycroft and Co., 
Ltd., at the firm’s Hampton Launch Works at Platt’s 
Eyot, on the Thames. At a ceremony which took 
place at the American Embassy, Grosvenor-gardens, 
on Saturday, April 16th, when Mr. Andrew Mellon, 
the United States Ambassador to Great Britain, 
presented to Mr. Kaye Don a silver trophy from the 
people of Detroit in appreciation of his splendid 
sportsmanship in last year’s Harmsworth Trophy 
Race, Lord Wakefield made further reference to 
some of the constructional features of the new boat, 
which is now approaching completion. She has a 
length of 35ft. with a beam of 9ft. 6in. Her hull has 
a double skin of mahogany with oiled fabric between 
the inside and outside skins. The inside skin is 
diagonal and the outer is fore and aft, with a third 
skin forming the step, which is built into the hull 
from the bow. Like “ Miss England II.,”’ the new 
boat will have a forward rudder as well as rudders at 
the stern. The two engines which will be supplied and 
installed by Rolls-Royce, Ltd., of Derby, will be of the 
Schneider Trophy pattern with a total designed out- 
put of 4000 horse-power and will drive the screw 
shafts through gear-boxes. The propellers are being 
machined from solid high-tensile steel. There will 
be a simplified arrangement of the controls with the 
steering wheel set slightly to the starboard side of 
the centre line of the boat, and Mr. Kaye Don will 
only require to carry one mechanic instead of two. 


Railway Statistics. 


Tr is announced that as from January Ist, 1932, 
the railway statistics published monthly by the 
Ministry of Transport will, with certain exceptions, 
relate to four-weekly periods. The exceptions are 
passenger and parcels traffic statistics, ¢.g., passenger 
journeys, quantities of parcels, and passenger train 
receipts, and the tonnage and receipts of selected 
commodities conveyed by freight trains, all of which 
will continue to be on the basis of calendar months. 
The change has been made in order to avoid the dupli- 
cation of work involved by the compilation of returns 
on a calendar month basis in cases where the railway 
companies compile similar information for their own 
purposes on a four-weekly basis. As a result of the 
review of railway statistics recommended by the Royal 








Commission on Transport, certain further changes 
have been made. The statistics for the calendar 
month of January and the four weeks ended January 
30th, 1932, have now been published by the Minister 
of Transport. For the month of January, 1932, the 
total number of passenger journeys, excluding season 
ticket holders, was 89,251,895, a decrease compared 
with January, 1931, of 7,653,764, or 7-9 per cent. 
The receipts for these showed a decrease of £395,102, 
of 11-2 per cent. For all companies the receipts from 
passenger train traffic, including season tickets and 
parcels and miscellaneous traffic, but excluding mails 
and parcels post, were £583,274 less than during the 
month of January, 1931. For the four weeks ended 
January 30th, 1932, the coaching train miles showed 
a decrease of 152,739, or 0-7 per cent., compared with 
the four weeks ended January 3lst, 1931. There 
was an increase of 1-7 per cent. in the tonnage of coal, 
coke and patent fuel conveyed, but the total tonnage 
of freight, excluding free-hauled traffic, which was 
21,042,782 tons, showed a decrease compared with the 
corresponding four weeks in 1931 of 533,899, or 
2-5 percent. The total net ton miles, excluding free- 
hauled traffic, decreased by 8-8 per cent. Freight 
train receipts amounted to £6,672,103, a decrease of 
£623,532, or 8-5 r cent. Freight train miles 
decreased by 479,658, or 4-6 per cent. The average 
train load decreased from 127 to 122} tons, but net 
ton miles per hour increased from 430 to 437. 


Rationalisation in the Shipbuilding 
Industry. 


At the end of last week, National Shipbuildecs 
Security, Ltd., announced the purchase for dis- 
mantling of three further merchant shipbuilding 
yards, two on the Clyde and one on the North-East 
Coast. These three yards represent a total of eleven 
berths and a maximum output capacity of 115,000 
tons.. The Clyde yards are those of Archibald 
Macmillan and Son, Ltd., of Dumbarton, and the West 
Yard at Scotstoun of Barclay, Curle and Co., Ltd. 
The Dumbarton yard is one of the oldest shipbuilding 
and repairing establishments on the Clyde and is quite 
up to date, the last launch being that of a motor 
ship for the Argentine Navigation Company, Ltd., in 
1930. The yard of Barclay, Curle and Co., Ltd., at 
Scotstoun West, adjoins the new graving dock and 
repair establishment which the firm is building at 
Elderslie, and part of the yard will be utilised in the 
construction of the new dock. The firm’s shipbuilding 
work will be concentrated at the Clydeholm and 
Gordonvale yards, the former being quite near to 
the firm’s North British Engine Works. On the 
North-East Coast the yard to be closed down is the 
Southwick Yard of Robert Thompson and Sons, Ltd., 
of Sunderland, and the firm will carry on its ship 
repairing work at the Bridge Dockyard, Sunderland. 
Negotiations are now actively proceeding with several 
other English and Scottish firms which realise the 
desirability of curtailing the present excessive 
building capacity, having in view the very difficult 
circumstances in which the shipbuilding industry is 
now being carried on. Including the three shipyards 
above referred to, National Shipbuilders Security, 
Ltd., has up to the present purchased and closed down 
a total of eighty-two building berths with a total 
annual capacity of nearly 600,000 tons. The yards are 
almost equally divided between England and Scotland. 


A New Broadcasting Station in 
Switzerland. 


Aw order has just been placed by the Swiss Tele- 
graph Administration for a Marconi 15-kW broadcast 
transmitter, which is to be erected at Monte Ceneri, 
in Tessin. Thestation is intended to be the “ regional ” 
station for Italian-speaking Switzerland, and when 
working it will complete the regional broadcasting 
system planned by the Swiss Telegraph Administra- 
tion for broadcast stations in the German, French, 
and Italian-speaking parts of the country. The most 
powerful of these stations, with a 60-kW Marconi 
broadcast transmitter serving the German-speaking 
parts of the country, has been in successful operation 
at Beromunster since the summer of last year. The 
provisional working wave length of the new trans- 
mitter at Monte Ceneri has been fixed at 760 m., 
but it is to be adjustable between 400 m. and 800 m. 
The frequency of the carrier wave emitted by the 
transmitter will be stabilised within fine limits by 
means of a valve-controlled constant frequency 
oscillator, associated with a chain of harmonic, selector 
and isolator stages. After two stages of radio fre- 
quency amplification, the carrier frequency is to be 
modulated on the constant current or choke control 
system by means of a two-stage acoustic frequency 
amplifier modulator. The modulated radio fre- 
quency energy will then be raised to a level sufficient 
to drive the final amplifier by means of an inter- 
mediate power amplifier, fitted with a water- 
cooled valve. The final power amplifier is to consist 
of two large water-cooled valves, and the output of 
this final stage will be fed to the aerial through a 
tuned closed oscillatory circuit. The high-tension 
supply for the anodes of the transmitting valves 
will be obtained by direct rectification of the three- 
phase supply, the rectifying valves being of the glow 
cathode, glass mercury vapour type. The “T” 
aerial at Monte Ceneri will be suspended between 
two insulated self-supported masts, 125 m, high, 
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Sydney Harbour Bridge. 
No. VI.* 
Tue ANCHORAGES. 


Eacu half arch was erected as a cantilever resting 
on the main bearings and tied back by means of 128 
wire ropes. These ropes—see Fig. 34—passed 


the inner layer. The guide tubes in the saddles on 
the pylons and at the mouths of the tunnel were so 
arranged as to effect the requisite change in the relative 
disposition of the ropes. 

Each rope was 2}in. in diameter and about 1200ft. 


95 tons per square inch, and was drawn at Messrs. 





from the top of one end post through a U-shaped 


Dorman, Long’s Cleveland Wire Mills, Middlesbrough. 


Link Plates at Joint 29 


Pylon Saddle 


WS 
‘ 
— SS 


“"\ anchorage ropes in tunnel 


“Tee Excunace” 


FiG. 34--GENERAL ARRANGEMENT OF ANCHORAGE 


tunnel in the sandstone rock and back to the top of 
the other end post. The tunnels were driven into the 
rock at an angle of about 45 deg. and at their lowest 
point reached a depth of about l0Oft. beneath the 
surface. At the junction with the end posts, the 
anchorage ropes were 98ft. 6in. apart. From these 
points they spread out laterally, in order to clear the 
girders of the approach spans, until at the entrances 
of the tunnel they were 133ft. apart at the south end 
of the bridge and 170ft. at the north end, the greater 
width at the north end being required to accommodate 
the curvature of the north approach spans. In cross 
section each tunnel measured about 25ft. by 7ft. 
The material excavated from it was removed by 
means of a skip running on a narrow gauge inclined 
track laid on the tunnel floor. The skip was hauled 
to the tunnel mouth by an electric winch, and there 
automatically discharged its contents into narrow 
gauge wagons. 

In order to provide a smooth and definite bearing 
surface for the ropes, the inner face of each tunnel 
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Fic. 35--SECTION OF ROPE TUNNEL 


was lined with corrugated sheeting, between which 
and the rock face there was placed about a foot thick- 
ness of concrete—see Fig. 35. To guide the ropes 
and to effect a change in their direction, concrete 
saddles were formed at the tunnel entrances. Each of | 
these saddles consisted of a reinforced concrete block, 
30ft. long by 1l0ft. wide and 30ft. high, and was 
traversed by 128 steel tubes, 5in. in diameter. To 
fix them in their correct positions, these tubes were 
set up in steel plate frames. From these saddles the 
ropes passed without change of direction through 
steel saddles mounted on the pylons and thence to 
the tops of the end posts. At the end post connections 
the ropes, as will be gathered by reference to Fig. 17 
in the Supplement published with our issue of April | 
8th, were arranged in eight transverse rows, each row 
containing sixteen ropes in groups of four. Within 
the tunnel, as is shown in Fig. 35, the ropes were 
disposed in two layers, an inner layer of 96 ropes, | 
resting against the corrugated tunnel lining, and an | 
outer layer of 32 ropes resting against 64 ropes of 
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in length, and was composed of 217 No. 8 gauge wires, | 
the net sectional area being 4-37 square inch. The | 
wire employed had a breaking strength of 90 to | 


after the calculated length from the pylon saddle to 
the link plates to which the ropes were to be connected 
was marked off as a preliminary to fixing sockets to 
the rope ends. 

The sockets—see Fig. 36—-were of cast steel and 
were formed with central conical holes for the rope 
ends and with two wings to take the screwed rods 
by which the union between the ropes and the link 
plates was to be effected. At a distance of 13in. 
from the marked-off point, each rope was bound with 


| soft wire. The socket was then placed on the rope, 
‘the end of which was burnt off, and the free end 


of the wires were spread out. Seventy out of the 217 
wires were hooked at the ends. The bunch of wires 
having been pulled into the socket, the connection 
was completed by heating the socket and filling it 
with molten white metal. For this socketing operation 
two small shops were set up, one on each side of the 
pylon, and each equipped with the plant required for 
carrying out the work on four ropes. By these means 
the operations were conducted in regular sequence. 
The method of connecting the ropes to the top of 


| the end posts had to be devised in such a way as to 


| pletion of the half arches, to be carried out. 


permit the lowering process, which followed the com- 
Details 


| of this interesting and delicate operation will be given 
| later, and in connection with them we shall make 


The breaking strength of a completed rope was about | 


360 tons. 
taining a single rope length and measuring 5ft. 
internally and 8ft. 6in. externally. These coils were 
mounted on a drum at one side of the pylon deck and 
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The ropes were received in coils, each con- | 
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Crosshead 


further reference to Fig. 36. In addition, the 
connection had to be designed to transmit during the 
final stages of the erection of the half arches a total 


| tension of nearly 14,000 tons from the ropes to pins 
| passing through the ends of the upper chords. The 


design and construction of this connection presented 
the most difficult and critical features of the whole 
undertaking. 

The eight rows of ropes at each end post occupied 
@ cross-sectional area measuring 12ft. by 1lft. From 
the ropes the tension was transmitted to five link 
plates—see Fig. 17 ante—spaced 3ft. apart to form 
four compartments, each of which received 32 of the 
ropes. In Figs. 37 and 38 we reproduce two photo- 
graphs which will help to make clear the arrangement 
of the link plates and the rope connections. The first 


' of these photographs was taken while the ropes were 
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Fic. 36—-ANCHORAGE 
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RoPE END CONNECTION 


the ropes were drawn one by one through the saddles ; being dismantled after the half arches had been 
and tunnel by means of a jin. pilot rope attached to| joined. The second is a view of the link plate con- 
an electric winch on the other side of the pylon deck. nection looking in the direction from the end post 
The ropes were run out until equal lengths projected | towards the approach spans, and was taken during 
through the two pylon saddles, and were temporarily | an earlv stage of the erection of the half arch. Each 











FiG. 37—ANCHORAGE ROPES AND LINK PLATES 


arranged in their proper order over timber bolsters. , link plate was built up of several thicknesses—up to 


Before they were cut to length, 


all the ropes were | eight—and at the shore end the central thicknesses 


placed in a uniform condition as regarded tension. | were splayed to take eight lines of llin. pins. The 
This tension amounted to 5 tons, and after it had been | two 3in. screwed rods from each rope socket passed 


| applied at both ends the ropes were clamped against | over the llin. pins which were grooved top and 


' the front or harbour side of the pylon saddles. There- 'bottom to provide clearance for the rods—see 
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Fig. 36. 
against nuts on the screwed rods. 
link plate pins. 


strengthened ends of the webs of the upper chord 
member 29-27. An important feature governing the 
design of the link plates was the necessity for provid- 
ing sufficient working space for the fixing and adjust- 
ment of the screwed rods and their nuts, and for the 
accommodation of the hydraulic jacks used during 


On the harbour side of the link plate pins | crane had moved off the ramp on to the upper chord 
the rods were united by a forged steel saddle abutting 
These saddles 
and their nuts transmitted the rope tension to the 
The link plates at their other ends 
were secured by 27in. pins passing through the 


members and the bridge and ramp had been dis- | 


| mantled, the anchorage ropes and link plates could not 
be placed in position. The first panel of the arch 
span had, therefore, to be erected with the aid of 
|@ “temporary,” or preliminary anchorags at the 
|}end posts, which would not foul the crane bridge 
and ramp. In Fig. 40 the crane is shown passing 


out on to the first portion of the tep chord. The 
rear bogie of the crane undercarriage has not quite 
passed off the bridge girder, while to the left the end 
of the ramp is visible. 


The preliminary anchorage 











Fic. 38--CONNECTING ANCHORAGE 


the arch lowering process. During the assembly and 
dismantling of the anchorage ropes, the weight of the 
link plates was supported on a bracket fixed to the 
shoreward face of each end post. This bracket, which 
also served another purpose shortly to be mentioned, 
will be seen in Fig. 17 ante and is also visible in 
Fig. 37. It was connected to the end post by means 
of gusset plates passing through slots in the end post 
flange plates. After the erection of the arch and the 














Ftc. 39--ANCHORAGE ROPES AND TEMPORARY 
STRUT 


dismantiing of the anchorages, the brackets were 
burnt off and the slots closed by cover plates. 

It has previously been stated that the creeper 
crane for each half-arch was erected on a ramp laid 
on top of the pylon deck. Between the ends of the 
sloping girders composing this ramp and the ends of 
the upper chord members, there was a gap which had 
to be bridged in order that the crane might be moved 
off the ramp on to the upper chord. The top flanges 
of the ramp and bridge girders and of the upper 
chord member had to form a continuous track for 
the bogies of the creeper crane. The bridge girders 
formed a complete obstacle to the erection of the 
anchorage ropes and their link plates. Until the 





Rores TO THE LINK PLATES 


is seen lying below the bridge and ramp girders. It 
consisted of eight of the final anchorage ropes attached 
by their sockets to U bolts, which embraced two 


| however, it would, at least in the earlier stages, 
have possessed insufficient rigidity to resist the 
distortional effect produced by variation of tempera- 
ture and by the transverse movement of the creeper 
crane equipment on the undercarriage spanning 
the two upper chords. To overcome this source of 
probable trouble, the structure during the earlier 
stages of the erection work was made rigid by the 
introduction of a temporary diagonal strut running 
from each end post to a connection provided on the 
front face of the pylon. These struts were actual 
members of the arch span, being, in fact, the posts 
8-9 of the trusses fitted with temporary end connec- 
tions, and after they had served their purpose as 
struts were removed and later worked into their 
proper place in the truss structure. Each strut 
was connected by a 10in. pin to the bracket, which, 
as previously mentioned, was fixed to the shore-side 
flange of the end post to support the main anchorage 
link plates and to provide a connection for the 
preliminary anchorage ropes. Details of the strut 
connection will be found in Fig. 17 ante, while in 
the view reproduced in Fig. 39, herewith, one of 
the struts is plainly visible. 

Throughout the stages of the erection during which 
the struts were in service, the tension in the anchorage 
ropes was adjusted to a value in excess of that 
required to balance the weight of the structure so 
far erected and the creeper crane. In other words, 
the tension was adjusted in such a way that the 
struts between the end posts and the pylons were 
preserved in compression. For example, at the outset 
of the erection the tension in each of the ropes of 
the preliminary anchorage was adjusted to a value 
of 46 tons, giving a total pull of 736 tons on the 
two end posts, or more than sufficient to balance the 
weight of the first panel and the creeper crane. 





| Throughout the earlier stages of the erection, after 


the preliminary anchorage had been replaced by 
the main anchorage the same plan was followed, 
with the result that at all times the structure was 
rigidly tied back against the pylon. When the 
seventh panel out from the shore had been reached 
the structure became sufficiently rigid of itself to 
permit the struts to be discarded without fear of 
distortion. The tensioning of the ropes was so arranged 
that during the erection of the seventh panel the 


| overturning action of the weight of the structure 
| became equal to the holding back action of the ropes. 


9in. pins in the brackets, which, as already mentioned, | 
were provided for the support of the main anchorage | 


link plates. 
will be found in Fig. 17 ante. Following the dis- 
mantling of the crane bridge and ramps, the main 
anchorage ropes were connected up to the link plates 
and the preliminary anchorage ropes disconnected 
and applied in their proper position in the main 
anchorage. The whole of the 128 ropes were not 





Fic. 40 CREEPER CRANE PASSING 


connected to the link plates at once, but were added 
at intervals as the erection of the half-arch proceeded. 
All the ropes were in position by the time when the 
seventh panel of the arch had been completed. 

One other feature of the erection scheme may 
here fittingly be mentioned, as it was directly related 
to the anchorage system. Theoretically, the half- 
arches, pivoted on the main bearings, might have 
been built out over the harbour without further 
restraint than that provided by the tension applied 
at the tops of the end posts by the anchorage ropes. 
Had the structure been erected in this manner, 


Details of thi limi | ze | 
hy epg ce en peeps | group of 128 ropes would share the total load equally. 


The struts, when this condition was reached, became 
free of compressive stress and were removed. At 
this instant the total number of ropes in action was 
112. The remaining sixteen ropes were then added, 
the attachment being made with the additional ropes 
under a tension calculated to ensure that the complete 


The tensioning of the anchorage ropes was effected 
by means of hydraulic jacks provided with calibrated 
pressure gauges, whereby the tension could be applied 
in strict accordance with a previously arranged 
programme. Undue tensioning of the ropes would 
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have applied an excessive load to the struts. 
avoid overloading them the in them 
directly measured by means of extensometers attached 
to them. 


stress 


ERECTION OF THE ARCH TRUSSES. 


By September, 1928, all the preparatory 
required to permit a beginning to be made with the 
erection of the South half-arch had been completed. 
The main bearings had been finished some months 
previously, the creeper crane had been erected on 
its ramp on the pylon deck, and the preliminary 
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‘FIG. 41--LOWEST PORTION OF LOWER 
anchorage ropes were ready for attachment to the 
end posts as soon as they were erected. 

First Member of Lower Chord.—At the South 
end of the arch the creeper crane when standing on 
the ramp on the pylon, was situated too far from the 
shore line to enable it to lift the members of the 
first panel from the pontoon in which they were trans- 
ported across the river from the shops. It was, there- 


CHORD ERECTED Nov. 


ist, 1928 
placed alongside the main bearings within the field 
of action of the creeper crane. 

Throughout the whole erection of the arch trusses 
the members of both the upper and lower chords 
were erected in two parts, each 5ft. 6in. wide, which, 
as previously explained, were joined after erection 
by riveted cover plates along the centre lines of the 
upper and lower flanges. The first portion of the 











FiG. 43—-FLOATING CRANE AND CREEPER CRANE AT SOUTH END OF ARCH 


fore, necessary to make use of the Harbour Board’s 
floating crane to lift the members from the pontoon 
and land them within reach of the creeper crane. 
About 1800 tons of steel were handled in this manner. 
The operation is illustrated in Fig. 43. At the North 
end of the arch the services of the floating crane 
were not required, because the steelwork could be 
brought from the shops on a short railway line and 


‘jacks mounted on the steel frame. 


arch to be erected was the inner part of the lowest 
portion of the lower chord. This part weighed 85 tons 
and extended 20ft. from the bearing pin. For the 
temporary support of the part a steel frame—see 
Fig. 41—had been erected on the ground. At the 
inner end the part rested on the upper saddle of the 
main bearing and at the outer end on hydraulic 
The jacks were 


FiG. 42--ERECTING END PosTs AT SOUTH PYLON -NOvV. 27TH, 





1928 


employed to set the part at the correct inclination 
and were afterwards replaced by packings. The 
outer part of the lowest portion of the chord was 
then placed alongside the inner part and the two parts 
were riveted together at the longitudinal seams in 
their flanges. The angle at which the united parts 
were inclined to the horizontal was the subject 
of very careful calculation. It had to be such that 
when the end posts were erected on the lower chord 
members their tops would be displaced 2ft. 6in. 
shorewards from the vertical. In the arch as com- 
pleted the end posts are vertical, but at the stage now 
being described they were inclined backwards by 
the stated amount in order that the lower chords 
of the two half-arches when completed should be 
separated by a definite gap which would be sufficient 
to avoid the closing of the arch prematurely. The 
amount by which the end posts had to be inclined 
to secure the desired result was determined by calcula 
tions involving the stretch of the anchorage ropes 
during the erection of the half-arches and the deflec- 
tion of the arch structures themselves. 

The End Posts.—-The lowest parts of the two bottom 
chords and the lateral bracing members connecting 
them having been placed in position, work was 
begun on the erection of the end posts. Each end 
post was about 190ft. in length and was erected in 
three parts, weighing about 70 tons apiece. As the 
parts were erected the K bracings joining the posts 
were placed in position. At the foot each end post 
was supported on the gusset plates attached to the 
lower chord member. Higher up they were supported 
against horizontal steel frames built out from the 
pylon—see Fig. 42. These frames were provided 
with locking beams and adjusting wedges which 
ensured the fixing of the end posts at the correct 
inclination. The temporary struts from the tops of 
the end posts to the pylon having been fixed in 
position, the cross girder, ultimately to carry the 
deck structure between the end posts, was the next 
part to be erected. This girder was erected in three 
sections. The two end sections were supported on 
temporary brackets fixed to the end posts. The centre 
section was then lifted and fitted between the two 
ends. Thereafter, the 14in. pins connecting the girder 
to the end posts were driven and the temporary 
brackets removed. The erection of the framework 
between the end posts was completed by the addition 
of the box-sectioned transverse member between 
their top ends and the bracing members of the portal. 

The structure had now reached a stage at which 
further construction of the first panel would have 
introduced a moment acting to overturn it about the 
hinges of the main bearings. The preliminary 
anchorage system was, therefore, connected up to 
the tops of the end posts at this stage. Following 


| the tensioning of the ropes and the erection of the 


bridge girders between the ends of the ramp on the 
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pylon and the tops of the end posts, the creeper 
crane was hauled forward to a position just short 
of the end posts, in which position it was suitably 
placed to complete the first panel. 

Completion of the First Panel.—The lowest portion 
of the lower chord members already in position had 
had their web splicing covers and their bottom flange 


taken and completed the work on the first triangle 
of the truss. 

The first pair. of bottom lateral diagonal bracing 
members was then placed in position between the 
lower chord members. One of these diagonals was 
erected as a complete unit. The intersecting diagonal 
was lifted in two equal parts and connected at the 





reinforcement. This reinforcement took the form 
of supplementary web plates secured to the permanent 
steelwork at the joints in the chord. These extra 
plates diminished gradually from connection 29 to 
connection 17. When the lower chords had met at 
connection © and before the upper chords had been 
joined at connection 1, the tension in the upper 








Fic. 44--ERECTIONCOF FOURTH PANEL OF ARCH SPAN. DAWES 


covers riveted to them in the shops. The top flange 
covers were added after the next, or intermediate, 
portions of the chord members were erected. Each 
of these intermediate sections was lifted to the required 
height by the main hoist of the creeper crane, and 
was then tilted to the correct slope with the aid of 
the jigger hoist forming part of the creeper crane 
equipment. The shore end of the intermediate 
section was led into the projecting covers of the 
splice on the lowest section, its entry being assisted 
by springing open the cover plates and by using a 
30-ton pulling-in purchase operated by the 5-ton 
wall crane of the creeper crane equipment. The 
abutting faces of the chord sections were very carefully 
cleaned, and just before they met a blast of compressed 
air was directed between them to blow out any 
foreign matter which might possibly have prevented 
them from meeting with perfect accuracy. While 
the intermediate section was still supported by the 
crane, the splicing covers were secured as quickly 
as possible by means of pins in one-third of the holes 
and bolts in another third. Thereafter, the section 
was tied back by a wire rope sling connected by U 
bolts to brackets on the top side of the section, and 
at the other end to one of the frames built out 
from the face of the pylon to support the end posts. 
A hydraulic jack was employed to permit the tension 
in the sling to be adjusted and the chord section to 
be set at- the correct slope. The final sections of the 
chord members 28-26 were next placed in position 
in a similar manner and were similarly supported 
temporarily by wire slings. 

The diagonal bracing member 29-26 was the 
next part to be erected. This member has a length 
of 143ft. and was erected in two parts, a lower section, 
94ft. long, and an upper section, 49ft. long. The 
lower part was attached to the gusset pilates at con- 
nection 26, while its upper end was supported by 
means of a horizontal girder extending from the 
end post. This horizontal girder was not a temporary 
detail, but was part of the tie which, as previously 
noted, connects the posts of the three shore panels 
at a level just below the deck. The upper portion 
of the diagonal was lifted horizontally by the main 
hoist, and was hinged by four pins to the four gusset 
plates at the top of the end post. It was then allowed 
to rotate downwards about this hinge until it was 
in alignment with the lower part of the diagonal. 
The riveting of the various joints was at once under- 








POINT 


point of intersection. Next there followed the vertical 
posts 26-27, each of which was erected in three 
pieces in a manner similar to that employed for the 
erection of the end posts, temporary struts being 
employed to secure the posts until the upper chord 


members were connected to them. The first upper 
chord member 29-27 was erected in two parts, 














ON CHORD MEMBER 


Fic. 45—RIVETING STAGE 


each weighing 105 tons. During the erection of the 
half-arches each structure was in the nature of a 
cantilever, and, as a consequence, the top chord 
members were temporarily subjected to tension. 
In the top chord members of the six panels adjacent 
to the shore this tension was of a heavy nature and 
had to be accommodated by the addition of temporary 


fr 





AuG. 16TH, 1929 


chord became changed to a small compressive stress. 
It then became an easy undertaking to detach and 
remove the supplementary plates 

The first panel was completed by the erection of 


the lateral bracing members between the upper 
chords. 
The Second and Subsequent Panels.—With the 


completion of the first panel, the haulage gear of 
the creeper crane was attached to panel point 27 
and the crane equipment moved forward on to the 
upper chord of the first panel with the front bogies 
of its undercarriage close to connection 27. In this 
position it was suitably placed for the erection of 
the second panel. In addition it was now clear 
of the ramp and bridge structures. These structures 
were, therefore, dismantled and removed to the 
North shore for re-employment in a similar capacity 
at that end. With their removal it became possible 
to erect and connect the link plates and final anchorage 
ropes at the south end. 

The erection of the second and subsequent panels 
was conducted on the same general lines as those 
followed in the case of the first panel. By the middle 
of August, 1929, the fourth panel was being erected 
Fig. 44. The work was continued steadily 
until the eighth panel was reached. At that point 
operations were stopped until the erection work 
on the north side had overtaken that on the south. 
Thereafter, progress continued practically uniformly 
on both half-arches. 

During the whole of the erection process, observa- 
tions were made of the vertical, longitudinal, and 
lateral deflection of the structure. It was found 
that variation of temperature exercised a marked 
effect on it, and that measurements made at daybreak 
or on cloudy days were the most trustworthy. 

At the period of maximum progress over 2000 tons 
of steel were erected and riveted in a month. During 
one day as much as 578 tons were erected. The 
riveting operations were in places and at times carried 
out under extremely trying conditions. In the chord 
members the rivets were mostly ljin. in diameter 
with long grips. Members of the riveting squads 
had to work inside the closed compartments of the 
chord members. These compartments could 
ventilated only with difficulty, and while in them the 
workmen were exposed to the heat from the rivets 
and from the sun outside. In spite of these arduous 
conditions, the men-——all of them Australians 


see 


be 


gave 
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« first-class performance. On the outside of the 
members the workmen were accommodated on 
standardised steel-framed riveting stages—see Fig. 
4+5—-which were moved, to follow the progress of 
erection, by the 2}-ton jibs of the creeper crane 
equipment. From the heating furnaces to the point 
of use the hot rivets were conveyed by means of the 
‘“ Penflex ” gun, a pneumatic apparatus in which 
the rivets are passed through a flexible metallic 
tube. The riveting was performed by pneumatic 
tools with air at a pressure of 120 Ib. 

Two service lighters, one for each half-arch, were 
moored by four anchors beneath the bridge. Without 
moving the anchors one mooring could be made to 
serve during the erection of three panels of the 
bridge. The lighters were employed as floating 
depé6ts for men, materials and stores required over- 
head, and as moorings for the pontoon carrying 
the bridge members from the shops to the site. For 
the safety of ships a waterway equal in width to three 
panels of the arch was closed to navigation on each 
side of the harbour. These waterways were altered 
to keep pace with the progress of the work, and no 
erection was carried out on any of the panels other 
than the three above the waterways. 

(To be continued.) 








Recent Locomotive Performance 
on the L. and N.E. Railway. 
No. }. 

By a Contributor. 


It was always the good fortune of the late Great 
Northern Railway to possess a Chief Mechanical Engi- 
neer, who could foresee the urgent need of providing 
locomotive power, not merely for the daily require- 
ments of the time being, but also adequate to grapple 
with the increment of traffic that was certain to accrue 
year by year. One thinks, for instance, of Messrs. 
Archibald Sturrock and Patrick Stirling, men who 
made the name of the Great Northern Railway 
deservedly famous for its express trains, and it was, I 
believe, the first railway in the world to run a train 
over a hundred miles without a stop, whilst during the 
summer months of recent years its successor, the 
London and North-Eastern Railway, continues to 
hold the world’s record for the longest non-stop run, 
with the ‘‘ Flying Scotsman,” between London and 
Edinburgh, the journey of nearly 393 miles being 
accomplished by locomotives originally introduced by 
the Great Northern Railway and now fitted with 
Mr. Gresley’s corridor tender. 

After the death of Mr. Stirling, Mr. Henry A. Ivatt 
was, in 1896, appointed to the vacant position of 
locomotive superintendent, and subsequently became 
famous for his 4-4-2 or “ Atlantic’ type express 
engines. The first of this type was built for the G.N.R. 
in 1898, in itself a revolutionary design for this 
country, but not unknown in America. The designer, 
however, used to claim that he made the drawings 
when he was in charge of the late Great Southern 
and Western Railway of Ireland Locomotive Depart- 
ment, and before the type was actually introduced 
in America, from whence came the designation of this 
locomotive with the now familiar wheel arrangement. 
Four years later, Mr. Ivatt designed and built at the 
Doncaster works “ No. 251,” the pioneer enlarged 
‘ Atlantic,” with a boiler 5ft. 6in. diameter: not 
only did his use of a wide fire-box increase the fire- 
grate area at one bound from 26-75 square feet to 
31. square feet, but the large-diameter boiler, incor- 
porating 2500 square feet of heating surface, added a 
round 1000 square feet to the highest corresponding 
figures of that time; yet, on the other hand, the 
cylinder dimensions of some 19in. by 26in., then in 
vogue, were reduced to 18}in. by 24in. With the 
increased size of boiler and fire-grate, coupled with 
reduced cylinder dimensions, Mr. Ivatt had intro- 
duced an engine almost incapable of being thrashed, 
but designed, on the other hand, to have a supply of 
steam more than equal to any of the demands of work- 
ing at that period, while at the same time slowly and 
efficiently burning its fuel, and these engines remained 
the standard type for main line express work for 
twenty years. What these “ Atlantics’ have per- 
formed in the way of locomotive work from that day 
to this, with no further alteration in design than the 
addition of superheating apparatus and the con- 
current enlargement of cylinder diameter to 20in., is 
well known. After thirty years of service they still 
retain wonderful capabilities with loads up to 350 tons, 
as is evidenced by the fast Pullman car expresses 
hetween Leeds and London at the present time, the 
punctual running of which is highly commendable. 

When Mr. Ivatt retired in 1911, Mr. H. N. Gresley, 
who had been in charge of the G.N. Carriage and 
Wagon Department at Doncaster, was appointed his 
successor, and subsequently, on the amalgamation of 
the Great Northern with the other companies on the 
eastern side of Great Britain, became the Chief 
Mechanical Engineer for the whole of the grouped 
systems now known as the London: and North- 
Eastern Railway. 

Soon after Mr. Gresley’s appointment to the G.N.R. 
the traffic department decided to effect some econo- 
mies in train mileage by amalgamating certain of the 








express trains, with the result that the weight of 
several frequently exceeded 400 tons, so that the 
** Atlantics ’’ were hard put to achieve schedule time, 
although when the weather conditions were favourable 
I have found them capable of averaging 55 miles an 
hour with such loads, and occasionally in the hands of 
skilful enginemen, with even heavier loads; for 
instance, quite recently one ran from Grantham to 
London, 105} miles, in 115 min. with 430 tons 

On all railways there has been a persistent increase 
in the weight of the express trains, and this has been 
most noticeable on the main line of the London and 
North-Eastern Railway, and particularly on the 
Great Northern section, as will presently appear here 
in detail. 

In consequence of the increased loads it became 
necessary to pilot the ‘** Atlantics,’’ but on the advent 
of Mr. Gresley’s ten outside cylinder 2-6-0 mixed 
traffic engines, which had 1420 square feet of heating 
surface to feed cylinders 20in. by 26in. and weighed 
61 tons 14 cwt., with 51 tons 14 cwt. available for 
adhesion, coupled wheels 5ft. 8in., and a grate area 
of 24-5 square feet, some of these took turns at work- 
ing certain of the express trains unassisted with 
success. Many more engines of this class were built, 
but with larger boilers giving 2070 square feet of 


heating surface and weighing 63 tons 14 cwt., with | cy 


53 tons 8cwt. on the coupled wheels; these have 
attained a reputation for all-round efficiency. 

During 1918 Mr. Gresley introduced a new type of 
three-cylinder mineral engine, in which only two sets 
of Walschaerts valve gear are required, the piston 
valve of the middle cylinder being operated by a 
system of levers direct from the two outside valve 
gears ; two years later Mr. Gresley developed a new 
class of 2-6-0 with three cylinders, 18}in. by 26in. 
and with the valve gear on similar lines to the mineral 
engine. In this new class of mixed traffic engine a 
boiler having 2126 square feet of heating surface, 
including superheater and a fire-box with 182 square 
feet, giving a total of 2308 feet, was provided. 
The grate area is 28 square feet, and the boiler pressure 
180 lb. The boiler is 6ft. in diameter and the engines 
weigh 71 tons 14 cwt., with 60 tons on the coupled 
wheels. This has proved a most useful all-round type, 
and I give below two samples of work with express 
trains ; in fact, I have on several occasions seen these 
engines arrive punctually at King’s Cross with loads 
of approximately 500 tons. 

After a further period of about two years Mr. 
Gresley introduced his real express engine, the now 
famous “‘ Pacific.’” The pioneer, “ No. 1470,’’ as it 
was then numbered— it is now ‘‘ 4470 ’’—-appeared in 
the first half of 1922. The French were, I think, first 
responsible for the 4-6-2 wheel arrangement in 
Europe, and were followed by the G.W.R. “ Great 
Bear” of 1908, now converted into a 4-6-0 and 
renamed ‘“ Viscount Churchill.” Almost simul- 
taneously the type appeared on the North-Eastern 
and Great Northern railways, introduced on the former 
by Sir Vincent L. Raven, in whose design the connect- 
ing-rods drive the leading pair of coupled wheels, 
whereas in Mr. Gresley’s design they drive the middle 
pair. The boiler is notable, having a fire-box carried 
over the frames as in the large ‘“‘ Atlantics,’’ and in 
order to increase its volume and to allow shorter tubes 
it is extended into the barrel to form a combustion 
chamber. The first course of the boiler is conical, the 
second course parallel. The fire-box heating surface 
is 215 square feet and the area of the tubes and flues is 
2715 square feet, making a total evaporative surface 
of 2930 square feet, to which must be added 525 square 
feet for the superheater, giving a grand total of 3455 
square feet. The grate area is 41-25 square feet, and 
the cylinders are 20in. diameter by 26in. stroke. The 
bogie is of the swing link type with wheels 3ft. 2in. 
diameter. The coupled wheels are 6ft. 8in. and the 
trailing wheels 3ft. 8in. in diameter, and the latter 
have radial axle-boxes of the “ Cortazzi’’ pattern, 
giving a side movement of 2}in. These engines have a 
reputation for steady running at all speeds. The 
boiler working pressure is 180 lb. per square inch, but 
two of the engines were subsequently reboilered for 
220 Ib., and new engines of this type have since been 
built with this modification, but all the runs described 
herein were made by the original type. The 
maximum weights in working order are ;—On the 
bogie wheels, 17 tons 1 ewt. on each pair of coupled 
wheels; and on the trailing wheels, 15 tons 8 cwt.; 
with a 56-tons tender this gives a total weight of 
148 tons 15 cwt. The engine cabs provide com- 
modious shelter, and the fittings are conveniently 
arranged, one feature being the steam chest pressure 
gauge; the regulator has duplex pendant arms, 
one on either side of the cab. The spectacles, 
despite the large fire-box radius, are of good size, and 
the sides are fitted with sliding windows, and outside 
the cab is fitted a side sheet of movable plate glass for 
shielding the men’s eyes when it is necessary to “ look 
out ” from the cab side when running. The engine- 
men are also provided with comfortable seats. 


PERFORMANCE. 


Before entering on performance, it will be as well 


to detail briefly the gradients. The journey from 
King’s Cross commences with an ascent of 1 in 105, 
through the Maiden-lane Tunnel, followed by 1 in 110 
through Copenhagen Tunnel to a point near the 
2nd mile-post ; then, after easier gradients, the line 





rises continuously from a point midway between 
Hornsey and Wood Green for a distance of 8} miles 
at 1 in 200 to Potters Bar; then falls at about the 
same rate for 5 miles to Hatfield, and thence generally 
rises to Knebworth, fluctuates to Stevenage, 284 
miles ; then falls past Hitchin at 1 in 200 to Arlesey, 
37 miles; and undulates slightly, but generally 
downward, to Tempsford ; rises to St. Neots, falling 
again to near Huntingdon, 58} miles. Here it rises 
at 1 in 200 to the 62nd mile-post ; is level for the next 
mile or so; and then falls 5 miles at 1 in 200 to 
Holme. It next undulates past Peterborough nearly 
to Tallington, where it rises with increasing steepness. 
mostly at 1 in 264 and 1 in 200, with the last 3 miles 
at 1 in 178, to the 100th mile-post, near Stoke Box, 
whence it falls at 1 in 200 to Grantham. Then it 
falls generally to Claypole, 115} miles, and is level 
past Newark and Carlton to Crow Park, 1274 miles. 
Next it rises, chiefly at 1 in 200, past Tuxford, to 
the 134th mile-post, whence it falls at 1 in 290 and 178 
to Retford, after which it is almost level to York, except 
for a rise and fall, each at 1 in 198, for about 3 miles 
beyond Bawty, to a point where once stood a signal 
box, Piper’s Wood. 

Before detailing the work of the “ Pacifics,”’ we 
give sample performances of the two and three- 
linder mixed traffic engines, from which the 
“ Pacifics * have been evolved. 


Mrxep Trarric ENGINES. 


No. 4658, a two-cylinder engine, with 450 tons, 
ran from Doncaster to Wakefield, 19} miles, scheduled 
25 min. in 24 min. 4 sec., start to stop, the greater 
part of the distance being on rising gradients. The 
first 6} miles occupied 9 min., and South Elmsall, 
84 miles, was passed in 11 min. 18 sec. Then on rising 
gradients of 1 in 200 and | in 1650 for nearly 3 miles, 
the minimum was 44 miles an hour. For } mile 
thence, helped by falls at 1 in 150, 300, and 145, 
the speed rose to 53-5 miles an hour, and then on the 
2 miles rise to Nostell, mostly at 1 in 150, but easing 
on the last half mile to 1 in 347, the minimum was 
45 miles an hour. Nostell, 14} miles, was cleared in 
18 min., and down the 3 miles at 1 in 150, to Sandal, 
the running was, as always, restrained, and we did 
not in consequence exceed 64-3, stopping at Wakefield 
in the time stated. Here the load was reduced to 
285 tons, as the vehicles for Bradford were detached, 
and the train proceeded to Leeds, with a schedule 
of 15 min. to the next stop, Holbeck, 9} miles. This 
short length, however, includes a start on a gradient 
of 1 in 100, which.extends for 2 miles to Lofthouse, 
easing to | in 280 through the station, and then rising 
at 1 in 122 nearly to Ardsley, 44 miles. Almost all 
the remainder of the distance is falling at 1 in 100, 
but includes a reduction to 15 miles an hour within 
1 mile of Holbeck, and at the foot of another | in 
100 rise. On the rise to Lofthouse we attained 
34 miles an hour, which increased to 39 on the rise 
at 1 in 122, and we passed Ardsley in 8 min. 23 sec., 
and stopped at Holbeck with 17 seconds to spare. 
This is the heaviest train I have noted between 
Doncaster and Leeds unassisted, and it was com- 
mendable that no loss of time was recorded with such 
a load on this heavily graded section. 

No. 4006, a three-cylinder ** Mixed Traffic ’ start- 
ing from Holbeck with 280 tons, quickly attained 
on the up gradient of 1 in 50 here a rate of 20 miles 
an hour, and on the short fall before Beeston the 
speed reached 40-5 miles an hour. Then on the 3} 
miles climb at 1 in 100 to Ardsley, the minimum speed 
was 32-3 miles an hour, the 5 miles from the start 
having occupied 10 min. 13 sec. On the descent we 
ran very easily to Lofthouse, after which we encoun- 
tered a series of signal delays to Wakefield, as the 
Bradford portion was running late, so we took 174 
min. The addition of the Bradford and Halifax 
coaches increased the load to 430 tons, with which 
on the falling gradients to Sandal, 50 miles an hour 
was reached, and then we ascended the | in 150 to 
Nostell, with a miniumm of 40 miles an hour. On the 
slightly easier gradients after, we recovered to 45 
and finally topped the 1 in 160 to the summit, 5j 
miles from Wakefield start, in 8} min., at a minimum 
of 42-8 miles an hour. The remaining 14 miles to 
Doncaster, mostly downhill, were run in 13 min. 
57 sec., with a maximum of 71-4 miles an hour, giving 
a start to stop time of 22 min. 43 sec., thus within 
the 23 min. allowed for the 19} miles, and a typical 
performance with these engines on the West Riding 
section. 

Passing now to the main line. Travelling from 
Peterborough with a 510 tons train, I was interested 
to see No. 91, a three-cylinder ‘‘ Mixed Traffic,” 
coupled on, and although we took 90 min. 57 sec. 
for the 76} miles to London, the performance was # 
very good one, as it included several severe delays. 
Getting away in fine style, we attained a maximum 
of 62} miles an hour on the level near Holme, and 
then ascended the Abbott’s Ripon gradient of 1 in 
200 with a minimum of 47 miles an hour. Desecend- 
ing we cleared Huntingdon, 17} miles, in 22 min. 9 sec., 
and shortly after attained our maximum speed for the 
trip, namely, 72} miles an hour. On the rise from 
Offord to St. Neots the rate decreased to 56, after 
which on the level at Tempsford it increased to 67 
miles an hour—excellent work this—and we covered 
30} miles in 34 min. 25 sec. from the start. After that 
signal delays intervened, slight at Biggleswade, 
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bringing the speed down from 60 to 51-7 miles an 
hour, but we had now the long climb of over 14 miles 
to Stevenage before us. At Arlesey we had recovered 
to 58-4 miles an hour. Then at the next station, 
Three Counties, we were severely delayed, and it was 
plain that a laggard train was impeding our progress ; 
nevertheless, we passed the 35th mile-post in 46 min. 
25 sec. for the 41} miles, and it was evident that we 
should have kept the allotted time of 85 min. to 
King’s Cross. However, at Cadwell Box we were 
almost stopped by signal. The driver very slowly 
drew up to the signal, and so avoided an actual stop 
by the smallest margin. Going ahead again, the 
4} miles rise at 1 in 200 to Stevenage occupied 94 min., 
and 37} miles an hour was attained, from which the 
rate gradually increased to 69-2 miles an hour at 
Hatfield, passed in 71 min. 26 sec. for the 58} miles, 
but of this time, quite 5} min. must be deducted for 
the delays. On the rise to Potter’s Bar we did not 
fall below 56, covering the distance of 5 miles in 
5 min. 3 sec., and then the final 12} miles to the 
terminus occupied 14 min. 28 sec., with a maximum 
speed of 71-4 miles an hour at New Southgate. 
The driver was ultra cautious over the final stage ; 
but, nevertheless, this was an excellent performance, 
and the three instances given provide good examples 
of the capabilities of the engines when called upon to 
work express trains. 


: THe Pronger. 


Turning now to the performance of the ** Pacitics,” 
the great difficulty has bten to decide which among 
numerous journeys shall be described, when so many 
were excellent. 

Commencing with the pioneer, No. 4470, appositely 
named ‘Great Northern,” it will be seen that 
heavy trains can be transported uphill at good 
average speeds, and also that the engines are swift 
in descent and on the level, so that the naming of 
them after St. Leger winners at the Doncaster races 
is quite appropriate. 

With 440 tons we were through Finsbury Park, 
2} miles, in the smart time of 5} min., Wood 
Green, 5 miles, in 8 min. 36 sec., and had not fallen 
below 53 miles an hour, when speed had to be 
slackened to 40 miles an hour at Oakleigh Park for 
engineering work in progress, but we had recovered 
to 47 miles an hour at Potter’s Bar, i that 
station, 12} miles, in the excellent time of 18 min. 
19 sec., and Hatfield, 17} miles, in 23} min. On the 
| in 200 rise beyond Woolmer Green Box the minimum 
was 60 miles an hour, but on the final § mile at 1 in 
330 we suddenly dropped to 54-8 miles an hour, 
probably owing to “ notching up."’ However, for the 
next 32 miles we averaged 71 miles an hour, achieved 
by not falling below 66 miles an hour on the rise to 
Stevenage and rising to 81-8 at Arlesey. On the level 
near Tempsford the maximum was 73-7 miles an 
hour. The rise to St. Neots reduced the rate to 63-3, 
while on the descent to Offord we ran as fast as 75, 
when, unfortunately, we were severely checked by 
signal, but these high speeds had brought us past the 
56th mile-post in 56} min., or 55} min. nettime. The 
signal delays then continued all the way to Peter- 
borough, yet we took but 86} min. for the 76} miles. 
It is interesting to record that the 20 miles from mile- 
posts 29-49 required bnt 16 min. 23 sec., and the 
10 miles from mile-posts 30-40 were reeled off in 
8 min., also that the 43} miles from Potter’s Bar to 
the 56 mile-post were covered in 37 min. 55 sec. 

On another occasion we started from King’s Cross 
and had the unusual experience of being stopped by 
signal at Belle Isle Box on the 1 in 105 gradient. 
After standing 93 sec. we were given “ Right Away,” 
and ‘‘ Great Northern” set out to show her capa- 
bilities by starting unassisted a load of 490 tons on this 
gradient and then by performing to the traditions 
of her name by keeping the 83 minutes’ schedule to 
Peterborough. Wood Green was passed at 53 miles 
an hour, the Potter’s Bar incline was ascended at a 
minimum of 43-2, and Hatfield cleared in 28 min. 
26 sec., or 25 min. net. After a maximum of 72} miles 
an hour, we ascended to Knebworth at a minimum of 
54-8 miles an hour, and so passed Hitchin in 13 min. 
25 sec., for the 14} miles from Hatfield. On the 
descent to Arlesey a maximum of 80 was maintained 
for a mile, whilst on the short rise to St. Neots the 
rate did not fall below 63 miles an hour, Huntingdon 
being passed in 22 min. 57 see. from Hitchin, distance 
26} miles. On the rise to the Leys summit at the 
62nd mile-post the minimum was 53 miles an hour, 
and on the descent we touched 75 and finally stopped 
at Peterborough in 82 min. 40 sec. The net time would 
be 79} min., and the final 20} miles from the 56th mile- 
post were run in 19 min. 34 sec. 


Tre “* Pactrics ” 


Continuing afresh, we passed Tallington, 8} miles, 
in 1] min. 53 sec., and then ran at 60 miles an hour 
on the rising gradients of 1 in 440 and 264 to Essendine, 
12} miles—cleared in 15 min. 46 sec.---whilst on the 
rise at 1 in 200 to Corby the rate did not fall below 
46-3 miles an hour, and then on the climb at 1 in 178 
to Stoke Box the minimum was 43-2 miles an hour, 
but at the summit this had increased to exactly 
45 miles an hour; splendid work with this loading. 
For 2 miles before Grantham we ran without steam 
and passed that station at reduced speed in 34 min, 
50sec. for the 29} miles, and then took matters 


easily, not exceeding 70-3 on the descent to Newark 
28 sec. 


passed in 48 min. for the 43} miles. With 





time in hand we also ran easily across the Trent Valley 
to Carlton, yet even so we climbed to the 134th mile- 
post without falling below 51 miles an hour and were 
through Retford in 18 min. 34sec. from Newark, 
distance 18} miles. Piper’s Wood summit was cleared 
at 51 miles an hour also, and then we experienced 
signal checks as a result of anticipating our booked 
time, but stopped at Doncaster in 85 min. 23 sec. for 
the 79} miles, the net time being 84} min. and the 
net saving on the booked time from London 7} min. 

Previously to the war the quickest booking to 
Doncaster was one of 165 min. non-stop, with a 
lightly loaded train, but in the instance above quoted, 
typical of many with similar loads, “No. 4470” 
covered the like journey in the gross time of 168 min. 
with one stop, or in 160} min. net, but with no allow- 
ance for the Peterborough stop. Such comparisons 
as this show the excellent work constantly performed 
by the ‘ Pacifics,”” as witness the further journey 
described. 

With 520 tons, No. 4470 passed Finsbury Park 
in the excellent time of 6} min. and cleared New 
Barnet, 9} miles, in exactly 15 min., but now came 
signal checks, and we were nearly stopped at Ganwick 
Box owing to a L.M.S. train from Broad-street not 
having cleared Potter’s Bar; consequently we did 
well to pass Hatfield in 27 min. 58sec. With an 
allowance of 87 min. to Peterborough, no difficulty 
was experienced in recovering the time lost by the 
delays, and without further hindrance we arrived 
I min. 24sec. early, or in 82} min. net time. The 
14} miles, Hatfield to Hitchin, required 14} min.; the 
26} miles thence to Huntingdon 24 min. 39 sec., and 
the minimum at Leys was exactly 50 miles an hour. 

The real tug-of-war was the 36 min. allowance from 
Peterborough to Grantham, and so re-starting from 
the awkwardly curved platform at the cathedral town, 
the engine slipped much at first; nevertheless, we 
were through Tallington in 11min. 35sec., and 
Essendine, at 59-2 miles an hour, in 15} min., and we 
ran the 11} miles from here to Stoke Box in the 

did time of 13 min. 55sec., the minimum on 
1 in 200 before Corby being 45 miles an hour, 
recovering to 50 on the easier gradient through the 
station, receding to 45 on the 1 in 178 at the 99} mile- 
post and finally to 42-8 at the summit, so Nit gg 
at Grantham in 35 min. 46 sec.; excellent work, 
not exceptional, for on another occasion the same loco- 
motive, with 480 tons, starting from Peterboro 
attained the mile-a-minute rate in less than 5 mi 
and passed Tallington in 10 min. 19 sec, at 64-3 miles 
an hour, and Essendine in 15 min. 5sec., while on 
the rise to the 96th mile-post the minimum was 
46-3 miles an hour. Recovering on the easier gradients 
to 53, the final 3 miles at 1 in 178 were tackled to such 
that at the 98} mile-post it was still 50 
and did not fall below 47 at the summit, which enabled 
us to Stoke Box, miles, in the good time of 
28 min. 27 sec. for that vily graded section and 
we came to rest in Grantham in 35min. 6 sec., 
despite a slight signal check approaching the station. 

Again, “‘ Great Northern,” with 500 tons, did even 
better, for in this instance, after attaining 60 miles an 
hour in less than 5 miles, passed Tallington in 11 min. 
10 sec. and attained 63-3 on the 1 in 440 and then 
maintained this on the rise at 1 in 264 to Essendine, 
passing there in 15 min. 4 sec., and so well was the 
speed maintained on the 1 in 200 that it did not fall 
below the mile-a-minute rate until we had passed the 
914 mile-post and succeeded in reaching the 96th mile- 
post without falling below 47-8 miles an hour. The 
easier gradients for the. following mile enabled the 
speed to recover to 53 miles an hour, and then on the 
final and steeper rise it receded to 47-8 except for the 
last quarter, when it dropped suddenly to 45, probably 
owing to “ notching-up,’’ so Stoke Box was in 
the quick time of 27 min. 57sec. On the descent 
steam was shut off at the 103rd mile-post and we 
literally rolled. down to Grantham, clearing that 
station with an application of the brakes in 33 min. 
29 sec., which would not be considered bad time with 
such a load in the easier opposite direction. The 
1unning thence to Newark was very restrained, no 
higher speed than 68 being registered, and as we were 
in advance of our schedule at Grantham there was no 
need to hurry; the train was the 1.30 p.m. Leeds 
express from King’s Cross and the margin between 
this train and the 1.15 p.m. “ Junior Scotsman ”’ is 
small after Grantham, so to be ahead of time must 
inevitably result in adverse signals. Along the level 
stretch to Carlton we ran at a fraction over 60, then 
on the rising gradients to the 134th mile-post we 
sprinted again and passed that post without falling 
below 49-4 miles an hour; approaching Retford 
steam was again shut off, this time a mile and a-half 
distant, the 62} miles to this town requiring 66 min. 
38 sec. On the slightly falling gradients to Scrooby 
the speed now increased to 68, and Piper’s Wood 
summit was breasted at 50 miles an hour, and shortly 
after we suffered the penalty of running ahead of 
schedule time; nevertheless, when we stopped at 
Doncaster we had occupied but 85min. 11 sec. 
instead of 88min. The net time would be about 
84 min., and despite the restrained running we had 
covered the 50} miles from Grantham to the stop in 
51 min. 42 sec., or 50} min. net. 


(To be continued.) 














Testing the Zinc Coating on 
Galvanised Wires. 
By Lieut.-Commander GEOFFREY K. RYLANDS, K.N 


Tue British Standards Institution has just issued 
Specification No. 443 bearing the above title. I had the 
honour to be Chairman of the Committee entrusted with 
the framing of this specification, and it may be of interest 
to users of galvanised wire if I can outline the reasons 
why these particular tests were adopted. 

During recent years many new specifications dealing 
with galvanised wires have been published, and many 
of the old specifications have been revised. This work 
has been carried out by different committees,-who have 
framed the specifications to embrace all tests on the 
product in question, including those applied to the zinc 
coating. The result has been that the zine coat tests differ 
in nearly all specifications, both in method and detail. 

The Committee was, therefore, appointed to co-ordinate 
coat tests and frame a specification which would be applic- 
able to all galvanised wires covered by British Standard 
Specifications. It was also hoped that this new specifica- 
tion would be of use to purchasers of galvanised wire of 
qualities other than those covered by existing standard 
specifications. 

Much has been written regarding the dofects of the 
coppey sulphate dipping test, and no doubt disappointment 
will be felt in some quarters that this test has been retained. 
It should be noted, however, that the terms of reference 
of the Committee, although wide, only covered co-ordina- 
tion of existing specifications, and as a consequence, the 
Committee was not empowered to make any revolutionary 
changes in the methods of testing. 

The question of alternative tests was, however, very 
fully discussed, and the general conclusion formed that 
the data in existence regarding other methods of testing 
was insufficient to justify their inclusion in a standard 
specification. The British Non-ferrous Metals Research 
Association was represented on the Committee by Dr. 
Hutton, and the Association has now promised to under- 
take some research on the whole of this problem. 

It is essential that for the commercial or routine testing 
of galvanised wires the method adopted should be simple 
and quickly performed. Elaborate methods which 
require the use of expensive apparatus and the assistance 
of a laboratory may be extremely valuable for research 
purposes, but are a toy little use when a large consign- 
ment. of wire has to be tested prior to its dispatch. 

Almost without exception tests alternative to the 

sulphate dipping test which have been proposed 
sullneDatie toh wtih clnboretion or take tno tonn to per- 
form. The salt spray test, for instance, takes many days 
and sometimes weeks, and in order to obtain comparative 
results a standardised apparatus of considerable complexity 
has to be used, and even then it is difficult to ensure 
that conditions in one test are exactly repeated in the 
next. Again, the smaller firms in the trade who, are, no 
doubt, in a position to turn out an excellent quality of 
galvanised wire, may not be able to afford the equipment 
of a laboratory, the employment of highly qualified 
chemists and the provision of expensive apparatus. 

The Committee felt, therefore, that since the limitations 
of the copper sulphate dipping test are well known, and 
that its use is generally understood the trade 

t users, it was desirable that 


and amo the present 
it should retained, but considerable were taken 
i so that 


carrying it out should in future be eliminated. 

I come now to the mandrel or wrapping test, and here 
the Committee has made a departure from current practice. 
Some may be disposed to argue that since the Committee's 
duties only comprised co-ordination, the mandrel tests, 
as adopted in existing specifications, should not have been 
materially altered, but only rectified. There was, however, 
general agreement that improvements in galvanising had 
rendered possible a wrapping test more severe than that 
included in the old specifications. 

Experience has shown that very soft qualities of steel 
such as are used for galvanised line wire for telephone and 
telegraph purposes, does not, under ordinary methods of 
galvanising, take up such an adherent coat as rather 
harder qualities ; hence, for these qualities the diameter 
of the mandrel has been specified as eight times and for 
all other qualities four times that of the wire. 

Some difficulty has also been experienced in the past 
in defining a criterion for rejection of wires which have 
been subjected to a wrapping test: If the coat definitely 
flakes and peels off there is no doubt as to the defective 
character of the galvanising ; but if it is stated that after 
wrapping there should be no cracks in the coat, arguments 
may arise as to exactly what constitutes acrack. Wrapped 
samples were examined by the Committee, and a diver- 
gence of opinion was found as to whether some of the 
samples exhibited cracks sufficient to merit rejection 
or not. 

This difficulty was, therefore, overcome by specifying 
that the wrapped samples should be unwrapped and then 
subjected to a copper sulphate dipping test of slightly 
reduced severity. This dipping test, therefore, acts as 
an indicator as to whether the coat has been materially 
damaged by the ductility test imposed upon it, and leaves 
no room for argument as to whether the wire has success. 
fully stood the wrapping test or not. 

On the whole, therefore, I think it may be conceded 
that the new tests outlined in B.S.I. sere gar No, 443 
represent an advance in present methods of testing the 
coat on galvanised wire, and the fact that they show a 
higher degree of severity than standard specifications 
adopted in other countries, is a sufficient proof of the 
comparative excellence of the British product. 








AN initial order for twelve carloads of hardwood from 
Nova Scotia and New Brunswick has been secured from 
an English motor car manufacturer, according to Mr. R. 
W. E. Burnaby, Maritime Trade Commissioner at Toronto. 
Should this trial shipment prove satisfactory, the Com- 
missioner believes a large new permanent market for 
maritime hardwoods will be established 
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American Sea-Going Train-Ferry 
Steamers. 
By E. KE. R. TRATMAN. 
No. III.* 


HAVING now dealt with the Lake Michigan train- 
ferry lines and their steamers, the next point to be 
considered is the arrangement for embarking and 
disembarking the trains. 


TRAIN-FERRY LANDINGS. 


Special landing facilities constitute an important 
factor in train-ferry service, since at busy seasons it 
is necessary to unload and reload the boats as quickly 
as possible. Rapid and easy manceuvring of the boat 
at the landing slip is an essential that must be pro- 
vided for by the shore facilities, since in most cases the 
arriving boat must turn and back into the slip. 
When finally moored in position, the boat must be 
held in exact line longitudinally with the approach, 
so that its rails will register with those of the shore 
tracks. The deck and shore rails must also meet at 
the same level, and there must be no wide gap between 
the stern of the boat and the landing. 

Although there are no tides on the Great Lakes, 
the water level varies seasonally, and is affected by 
the winds, the maximum variation in level on Lake 
Michigan being about l0ft. The draught of the 
steamers varies with their loads, and they may take 
a list owing to the changes in distribution of the load 
as the cars are pushed on or pulled off the deck tracks. 

For the adjustment of level between the rails on 
the deck and those on the shore, there is a steel 
bridge or apron, 50ft. to 80ft. long, composed of 


pended from the landward ends of the beams, and 
the beams are tilted by electric winches to raise or 
lower the apron as required to meet the level of the 
deck of the steamer. 

The apron or transfer bridge is likely to receive 
violent shocks and hard usage occasionally, with blows 
direct or excentric as the stern of the incoming boat 
engages it. In general, however, the connection is 





2 RE 
aN 
= 


Bere Ren 


WIE PSK 





flexible than solid timber wales of the same cross 
section. To the wales on the face or berth side of the 
pile fender may be attached vertical plank sheathing 
to distribute the shocks and take the abrasion from 
the ship’s fender. With the long piles and built-up 
waling, the fender construction can give or yield as 
the ship strikes it or bears heavily against it in coming 
to its berth, the fender then returning to its normal 


Landing Apron 
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Fic. 21-—-TRAIN - FERRY SLIP 


made with relatively little shock. In some of the 
earlier landings, buffer springs were placed between 
the rear end of the apron and the abutment, to take 
up these shocks. At present, reliance is generally 
placed on sufficient strength of construction to resist 
these buffing shocks. However, it is also usual to 
provide anchors or hold-downs at the pivot pins of 


AT LANDING AT MILWAUKEE 


position. There is usually a short fender-——40ft. to 
60ft. long—on one side of the apron and a fender 
nearly as long as the steamer on the other side. 
Just beyond the end of the longer fender is a cluster 
of piles, wrapped with cable, to protect the head of 
the fender and take the shocks of the boats. 

In some cases the longer fender is replaced by five 








Fic. 19--TRAIN - FERRY STEAMER LANDING AND APRON 


longitudinal girders with bracing between them. 
This apron is hinged on the abutment at the shore 
end, and has its outboard end suspended by hangers, 
which are attached to a cross girder of the apron and 
to two pivoted balance beams, the rear ends of which 
carry counterweights to balance the weight of the 
apron. A geared winch or hoist, operated by hand 
or power, has cables which are attached to the balance 
beams, and by means of which the beams can be 
tilted so as to raise or lower the outboard end of the 
apron as desired. 

A typical plan of a landing, which is that of the 
municipal landing for train ferries at Milwaukee, is 
given in Fig. 21. It shows the apron or transfer bridge 
and the lines of pile fenders. A view of one of these 
Milwaukee landings, Fig. 19, is taken from the upper 
deck of a steamer backing into the slip or landing. 
The men at the right are on the train deck and are 
leaning on the movable stern gate, which has been 
described previously. On each side is the fender 
piling, converging upon the end of the apron, which in 
this case has six girders, owing to the arrangement of 
four lines of rails leading from one approach track to 
connect with the tracks on the steamers’ deck. 

Another view of the same landing, but looking from 
the approach and with the steamer moored in position, 
is shown in Fig. 20. The hinged heel of the apron is 
beneath the rail joints in the foreground. At these 
joints it will be noted that the rail heads are planed 
away on the inner side to admit a flat bar with curved 
upper surface. This bar carries the wheels smoothly 
over the gap at the rail joint, the gap being necessarily 
wide to permit of the apron revolving on its hinge 
as the outboard end is raised or lowered. 

The two men are standing at the extreme end of the 
apron, where it is locked to the steamer’s deck. The 
train deck is clear, the stern gate being swung up so 
that it stands above the level of the upper deck. On 
each side of the apron is a steel tower furnished with 
a balance or rocking beam, having hanger rods 
attached to the ends of a cross girder of the apron, 
near its outboard end. Counterweights are - sus- 


* No. Il. appeared April 15th. 


the apron, so that an end shock will not cause the 
shore end to lift from its bearings. 

To hold the boat in lateral position and thus main- 
tain proper alignment of the deck rails and shore 
rails, two lines of high pile and timber fenders are 
built, extending outward from the end of the apron, 
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Fic. 20—TRAIN - FERRY 
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STEAMER MOORED AT LANDING 


or six clusters of piles, each cluster strengthened by 
timbering and cable or chain wrapping. Where 
rock bottom prevents the use of piles, the fender or 
pile clusters may be replaced by timber cribs, filled 
with rock. Beyond the longer fender or row of pile 
clusters is a heavy pier of piles or concrete, with a 
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Fic. 22--PiLe FENDER CONSTRUCTION 


their rear portions being curved in plan to approxi- 
mately the shape and dimensions of the hull at its 
main deck. At this level, the hull has a heavy steel 
and timber fender attached to the side plating and 
frames. 

The fender piles extend 10ft. or 12ft. above water 
and are connected by walings which are usually built 
up of planks, this laminated construction being more 


mooring post for the ship’s cable to assist in turning 
the boat to back in, stern first. 

When the boat is finally in position, it is moored 
by stern cables. It is also locked to the apron by 
heavy latches, so that there is but a small gap between 

| the rails of the deck and the apron. In one form of 
| connection the latch is a bar having a T-head at the 
' forward end, while its rear end is pivoted to a threaded 
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bar in a casting built into the framing of the apron. 
With the boat moored, the latch is swung over so that 
its head drops into the T-shaped end of a slot in a 
casting on the deck. By turning the nut with a long- 
handled spanner or wrench, the latch bar is drawn 
home in the slot. 

With the apron thus secured rigidly to the stern 
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The head of each line of piling is protected by a group 
of piles driven close together and bound with jin. 
wire cable, which is tightly wrapped and secured by 
5in. staples of }in. iron. All piles and timbers are of 
creosoted yellow pine and the piles are 45ft. to 55ft. 
long. 

The fenders consist of two or three rows of piles, 
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FiG. 23-—-ADJUSTABLE LANDING APRON 


of the boat, it is subjected to severe warping or rack- 
ing stresses if the boat lists to either side while being 
unloaded and loaded. This list may amount to a 
vertical distance of about a foot between the two 
sides of the deck. Such racking and twisting may 
result in excessive cost for maintenance and repair of 
the apron. 
bracing between the girders have not always proved 
sufficient to prevent buckling, distortion, and loosen- 
ing of rivets under the influence of these racking 
stresses. 

Attacking this problem in another way, the Grand 
Trunk Railway introduced for its new train-ferry 
landing at Milwaukee a construction that is laterally 
flexible, so that the apron can warp freely conform- 
ing to the varying list of the boat. There is no vertical 
cross bracing between the six 75ft. longitudinal 
girders, and the horizontal diagonal or lateral bracing 
between the booms, at top and bottom of the girders, 
was not riveted in the usual way but connected to 
brackets on the girders by 2in. horizontal pins. 

In this way each pivoted longitudinal girder is 
free to move vertically, independently of its neigh- 
bours. The cross girder, to the ends of which the 
suspending hangers are attached, has its upper boom 
passed through openings in the webs of the longi- 
tudinal girders, while its own web has openings 
through which these shallower girders pass. The 
bottom booms of these girders have curved or rocker 
bearing plates seated in the web openings of the cross 
girder. Thus the cross girder has no rigid attachment 
to the longitudinal girders, and can tilt laterally while 
the latter rise and fall independently. With these pin 
connections and rocker bearings or seats, the framing 
of the apron can accommodate itself freely to the 
changing angle of heel of the steamer. 

Typical designs and methods of constructing these 
train ferry landings are illustrated in Figs. 22 and 23, 
which represent the landing built at Ludington in 
1930 by the Pere Marquette Railroad for its new 
turbo-electric steamers, already described. There 
is one line of fender piling, 260ft. 


ship’s stern in position at the landing bridge or apron. 


long, and on | 
the opposite side a 36ft. line, the two holding the | 


Heavier construction and more rigid cross | 


those of each row spaced 3ft. between centres longi- 
tudinally. Between and behind the piles are three sets 
of wales, each wale composed of three planks, 4in. by 
12in., providing considerable flexibility. The planks 
are laid to break joint and are fastened together by 


To provide a smooth and continuous surface for 
receiving the shocks and abrasion from the steamers, 
and to guide the vessels into position, the wales on the 
face or berth side carry a lining of vertical planks, 
6in. by 8in., 14ft. high. These are placed lin. apart 
and are secured by lag screws fin. by 12in. and boat 
spikes fin. by 12in. To protect this timber facing from 
excessive abrasion and wear, at every third joint the 
timbers are recessed to admit the flanges of a 60 lb. 
flat-bottom rail, 74ft. long, the rail heads projecting 
slightly beyond the face of the planking. 

As the stern-loading steamers have to turn and back 
into the slip or dock formed by the pile fenders, this 
manceuvring is assisted by the construction of a con- 
crete fender pier or crib just beyond the end of the 
longer fender. By means of a warping line and the 
twinscrews, with the side of the boat sometimes 
bearing against this pier or crib, the boat is swung 
around readily and quickly. At Ludington this pier 
is of hollow concrete construction with cross walls as 
braces. It is almost cylindrical, 30ft. diameter, but 
flattened on the dock side. 

The apron or hinged bridge, connecting the wharf 
with the ship’s deck, is 82ft. long and has five longi- 
tudinal girders spaced 22ft. 6in. between centres of 
the outer girders. These girders are connected by 
horizontal transverse struts and diagonal bracing in 
the plane of the top booms only. At the shore end 
each girder is pivoted on a 6in. trunnion pin seated in 
bearings in castings on the abutment. To prevent 
vertical movement of the hinged end of the apron, 
as in the event of a violent blow from a steamer, the 
ends of the pins are engaged by vertical anchors or 
holding-down bars, whose lower ends are fitted to 
2}in. pins in the castings. In addition, to anchor the 
apron against longitudinal movement, the trunnion 
pins of the two. outer girders are engaged by the 
looped ends of rods extending back 30ft. to anchorages 
embedded in the ground. On these outer girders are 
brackets for plank sidewalks. 

The longitudinal girders, of fish-belly shape, 6ft. 
deep, have the usual T-shaped top boom, composed 
of a cover plate 20in. wide and a pair of flange angles 
8in. by 6in., with 10in. reinforcing plates between the 
angle legs and the fin. web. But the lower boom has 
no angles and consists of three plates, 9in., 12in., and 
l5in. deep, on both sides of the web plate. The 
girders are connected only in the plane of the top 


booms, where horizontal struts and diagonals are 
fitted. 
At 60ft. from the pivoted end of the apron is a 


double-web cross girder. In construction, 60ft. longi- 
tudinal girders are framed against one side of the 
cross girder and five 20ft. 6in. cantilever girders are 
attached to its opposite side. In this cross girder, 
6ft. deep, the webs are 30in. apart and each has a top 
and bottom flange angle on the outer side only. The 
girder is nearly 35ft. long. Near each end are bearings 
riveted to the inside of the webs to carry a toggle bar 
which has 6in. turned ends held in the bearings, while 
its middle is bored out to receive a 9in. pin whose axis 
is parallel with the girders. 

To revert to the suspension of the outboard end of 
the apron, there is at each side of the apron a steel 
tower 22ft. 6in. high, erected on a concrete pier and 
having at the top the bearings for the trunnion pin 
of a rocking beam. This beam, 54ft. long and pivoted 
at 18ft. from its outboard end, consists of a pair of 
4ft. plate girders 30in. apart and connected by dia- 
phragms. Brackets on the inside of the webs carry 
bearings for a 9in. pin on which are hung two eyebars, 
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Fic. 24—-TRAIN - FERRY LANDING AT MACKINAW CITY 


lin. bolts. Upon the face of the outer portion of the 
larger fender there are five wales, while at the inner 
portion there are nine wales, each composed of two 
planks. Except for these outside or face’ wales, the 
piles are scarfed and chamfered to give a flat bearing 
surface not less than 4in. wide for the wales. 





6in. by I}in. These bars are attached by clevises or 
turnbuckles to two similar bars which have their 
widths and eyes at right angles to those of the upper 
bars. The eyes of these lower bars engage the ends of 
the 9in. pin in the toggle of the cross girder, thus 
completing the suspension system of the apron. 
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Near the rear end of each beam are hangers from 
which a counterweight is suspended. The beams are 
mounted at a horizontal angle with the apron so 
as to bring these counterweights clear of the approach 
and tracks. On top of the beam is mounted an electric 
drum or winch, with its cable leading over a sheave at 
the rear end of the beam, down to a sheave on the 
pier and back to an attachment on the beam. By 
operating the drum to haul in or pay out the cable the 
outboard end of the apron is raised and lowered as 
desired. , 

To prevent the apron from dropping in case of 
failure of the cables or winches, a heavy timber beam 
supported on piles is placed under it, at a level below 
the lowest normal position of the apron. Across the 
end of the apron and framed to the ends of the 
girders is a 12in. rolled steel channel and a 1}in. plate, 
the channel tieing the girders together, and the bent 
plate seating on a pocket or recess across the stern of 
the boat. At each corner of the apron is a latch bar, 
6in. by }in., hinged to a casting and dropped into a 
casting on the stern of the boat to hold the boat 
against the apron. 

To compensate for slight variations in the level of 
the apron and the fixed approach, which are due to 
the changing slope of the apron, each rail of the 
approach extends about a foot on to the apron and is 
seated on the convex surface of a base plate. One 
side of the rail head of the approach track and apron 
track is planed away and a cast steel tongue is bolted 
to the approach rail, the top of its outer rail end being 
curved to a 4in. radius. This tongue carries the wheels 
from the fixed approach rail to the apron rail, as was 
explained in connection with Fig. 20. 

An interesting picture of the train-ferry landing 
at Mackinaw City is given in Fig. 24. At the right 
a shunting engine is pushing a train into the open bow 
of the “ Chief Wawatam,”’ already described, to be 
carried across the Straits of Mackinac to Saint 
Ignace. At the left is a passenger train on the pier 
serving the ferry to Mackinac Island, which is a noted 
summer resort. The small steamer of the island ferry 
is at the pier. This pier is of solid construction, with 
concrete retaining walls and: earth filling between. 
It has a double line of rails, and these are depressed 
so that the floors of the cars are level with the surface 
of the pier. 

At some landings the passenger gangway is con- 
nected to the train deck. But at others there are 
towers with stairways and a gang plank enabling 
passengers to go directly to the upper deck. 


(To be continued.) 








Letters to the Editor. 


( We do not hold ourselves + ible for the opini: 
correspondents. ) 


8 of our 





THE DOWSER’S ART. 


Sir,—Having had the advantage, denied to Mr. 8S. P. 
Christie, of personal knowledge of a case of water-finding, 
may I give the facts as briefly as possible ? 

The owner of some property in the West of England 
wanted a supply of water, and decided to drill for it. 
The site was almost on top of a fairly high hill. Taking 
an interest in the matter, I called at the Geological Museum 
in Jermyn-street to make inquiries as to the prospects. 
Maps and data were consulted and I was told that the 
chance of success was very remote. Furthermore, the 
Museum had a record of a bore-hole sunk many hundreds 
of feet in a search for water near the foot of the hill, and 
abandoned as no water could be found. 

The owner, nevertheless, determined to proceed, and 
a drilling rig was set up at the spot chosen. Before actually 
starting, however, the owner—a London stockbroker— 
said that his gardener had the reputation of being able 
to find water and that his opinion should be obtained. 
The man was, therefore, called. He cut a forked twig from 
an adjacent hedge, went to the spot with the twig in his 
hands, and said that there was no water there. He 
walked about 40 or 50 yards, stopped, and said water 
could be found at that point, at a depth, if my memory 
serves me, of about 25ft. He even kicked a mark in the 
grass with his heel to indicate the spot with precision, a 
a claim for accuracy of which I make a present to the 
scoffers. 

Having watched the proceedings very closely, I remarked 
to the man that I had not seen the twig move. He replied 
that it had not moved; that he could feel the presence 
of water by his fingers, but that if I wanted the twig to 
move he would show me. He then held the twig as before, 
one branch in each hand between the finger tips and the 
palm, the twig lying in a horizontal plane. The junction 
of the branches curved downwards. He left me with the 
impression that the movement of the twig, and, possibly, 
even the twig itself, was a bit of stage-play on the part 
of the operators. 

At the spot he had marked the earth was cleared 
away, the drilling rig set up and put to work, on some of 
the very hardest and most unpromising clay I have ever 
seen. No water was found at the depth indicated; but 
it was decided to try a little deeper before abandoning 
the attempt. A very few feet further down a thin layer 
of hard shale was met with, and this being pierced, the 
water was found. Not much, but sufficient. I saw the 





whole of the business from start to finish, and kept the 
twig for a long time as a memento. 

I could give an even more striking example of a water- 
finder—a stranger to that part of the country—being 
successful in the face of the outspoken opinion of a really 
competent local geologist ; but though I know the well 
and its water, I only have the story from the owner of 
the property. I could recount equally the failure of two 
water-finders, one after the other, to locate water. They 
disagreed with each other and both were proved wrong by 
expensive drilling. Again, however, this is not first-hand 
evidence. Neither is the fact that I know an engineer 
in Victoria-street who has told me that he himself has the 
power of locating water and has verified it, but that he 
thinks it wiser to keep quiet about it. 

My own belief, and I think there is ample evidence 
for it, is that some people have a special faculty which 
renders them “‘ aware” of running water. This faculty 
is often hereditary. It most certainly is independent 
of any geological knowledge. There are many things 
which are “ hidden from the wise and prudent,” and so 
far water-finding seems to be one of them. 

M.1. Mecn, FE. 

April 16th. 


Str, —Whilst not having tested a “ dowser”’ over a 
horse trough. as suggested by Mr. Christie, I have done 
something like it. 

Some thirty years ago, when in charge of a contract in 
the West of England, I found that one of my building con- 
tractors claimed to have the “ art,”’ and with his consent 
I put him to a practical test. 

On the site was an old well—filled in—the bottom of 
which must have been well filled with water, since the 
whole district was wet and abounding with springs. A 
small stream ran down the middle of a street. After he 
had provided himself with a “ twig,”’ I carefully blind- 
folded him and walked him about and turned and twisted 
him to produce mental confusion as to his position, and 
finally walked him over the top of the well several times, 
without the slightest movement of his twig. Being very 
good friends with him, I did not rub it in too hard, only 
just asking him why it would not answer to a “ well” : 

Gro. T. PaRpDor. 

Augmering, April 19th. 


BRITISH LOCOMOTIVE DESIGN. 


Srr,—The first of the North-Eastern 4-4-0’s mentioned 
by Mr. Tuplin as having been fitted with piston valves, 
was built at Darlington—then the works of the Stockton 
and Darlington Railway—at the end of 1871. Thee™ 
further similar engines were turned out there in 1872, and 
six others, but of a different appearance externally, in 
1874. All ten had piston valves and were designed by Mr. 
W. Bouch, of the 8S. and D. Railway. 

Piston valves were next tried on the London and South- 
Western Railway in twenty 4-4—0’s constructed to the 
designs of Mr. W. G. Beattie by Messrs. Sharp, Stewart 
and Co., in 1876-77, These engines, like the N.E. examples, 
had outside cylinders. The valves were not a success 
in either case, as no provision was made for allowing 
any condensed water to escape. 

At one time plug piston valves were employed by the 
Great Western Railway, and with these spring-loaded 
relief valves were fitted to the cylinder covers. 

Even with similar relief valves the earlier Smith piston 
valves were sometimes the cause of serious breakages. 

According to the late Mr. E. L. Ahrons, two of the 
Liverpool and Manchester Railway locomotives had piston 
valves in 1832, and it is on record that Messrs. Sharp, 
Roberts and Co.—afterwards Sharp, Stewart and Co.— 
introduced in 1835 a cylindrical valve of their own design, 
which was applied to a number of engines. 

Going back still further, what was in principle a piston 
valve was used in Murdock’s model engine for a steam road 
carriage, of 1784. The valve consisted of two small pistons 
joined by a tube. The space between them was open to 
the boiler steam, and the exhaust escaped vid the connect- 
ing tube. 

In several instances, locomotives which were superheated 
after being built retained their slide valves for a time, at 
any rate, although this was contrary to the practice recom- 
mended for superheated engines, more especially in the 
case of high-degree superheating, for which special types 
of piston valves have been devised. 

Mr. W. M. Smith’s segmental valve, however, pointed 
the way to the successful use of piston valves long before 
the days of what may still be called modern superheating. 

F. W. Brewer. 


Stevenage, Herts., April 18th. 


RAILWAY SPEEDS. 


Siz,—In the note under “ Railway and Road Matters,” 
in the current issue, something less than due credit appears 
to be given to the service improvements which the 
L.N.E.R. are introducing on May Ist. In particular, 
the reference to an agreement by the Great Northern 
not to run non-stop to Leeds having now terminated is 
obscure, in view of such non-stop runs having been per- 
formed by the “ Queen of Scots” for some years past. 
The times have hitherto been 3 h. 25 min. for the down 
and 3 h. 21 min. for the up trains, but the best time from 
May Ist becomes 3} h., the shortest ever regularly booked 
between London and Leeds. 

Even more remarkable is the timing of the 7.50 a.m. 





up breakfast train from Leeds to London in 34 h., 
with five intermediate stops, the last stage Grantham— 


King’s Cross being allowed only 100 min., or an average 
speed of 63-2 m.p.h. To all acquainted with the diffi- 
culties of the old G.N. line from Leeds, with its gradients 
of 1 in 80, 100, 115, &c., before Doncaster, and severe service 
slacks, this will be seen to call for locomotive work before 
which even the “ Cheltenham Flier” with its practically 
level unhindered run has to yield place, Fortunately, the 
L.N.E.R. locomotive stock is equal to the demands upon it. 

In addition to the “ Flying Scotsman ” and “ Queen of 
Scots,” the other principal East Coast Scottish expresses 
are accelerated, the 1.15 p.m.—now 1.20 p.m.—giving a 
journey time of 5 h. 11 min. to Newcastle. 

Another development is a complete new series of fast 
trains between King’s Cross and Cambridge, each having a 
refreshment buffet, which is unusual for so short a journey. 

As a whole, the May time-table of the L.N.E.R. repre- 
sents a commendable lead which deserves encouragement 
from even the habitual railway critic. 


April 18th. D. T. L. 


TECHNICAL PAPERS AND DISCUSSIONS. 


Srr,—I was particularly interested in your editorial on 
“The Machinability of Steel,”’ this subject having been of 
great interest to me for a number of years. I most heartily 
agree with Mr. Taylor that the subject ought to be investi- 
gated by a research committee of the Institute. 

Regarding the lack of discussion of this paper, is this 
not due to some extent to full preprints of the paper not 
having been distributed among the men who are most 
capable of discussing the question ? 

I think you will agree with me when I say that it is 
almost impossible merely to hear a paper read on such a 
subject as this and then intelligently discuss it. I have 
often formed a discussion group where a paper of special 
interest was to be presented to the members of some of 
the engineering societies, sending to them previous to the 
meeting a copy of the paper, so that it might be thoroughly 
digested and discussion prepared before the meeting. | 
have found that if two or three men are well prepared to 
give the other members a lead over the fence it materially 
stimulates the discussion. Nothing is so discouraging, 
not only to the officers of the society, but to the members 
who have prepared papers, as to have only a mediocre 
attempt at discussion. W.W.N 

Detroit, April 8th. 


INSPECTION. 


Srm,—You recently published an excellent article on 
the necessity and the cost of inspection in engineering work. 

May I point out that the cost of inspection is frequently 
increased without justification by excessive travelling on 
the part of the inspector ? Long journeys are often made 
for mere routine work. Not only is there the inspector's 
time, but there are heavy railway fares, and in the case of 
rolling mill work, owing to the distance, there is often 
delay in releasing the material. 

In these days of enforced economy, some attention 
might be given to this. In most industrial centres there 
are inspecting engineers, both competent and accredited, 
who could make the necessary inspection and save the 
three expenses referred to. 

April 18th. 
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SIXTY YEARS AGO. 


In our issue of April 26th, 1872, we recorded the death 
of Mr. Augustus Siebe, at the age of eighty-four. Mr. 
Siebe was born in Saxony, but at an early age his parents 
removed to Berlin, and there he received his education. 
He was apprenticed to a “ fine caster ’’ and soon showed 
a great taste for modelling and chasing, and, as an amuse- 
ment, occupied himself with watch-making. In 1812, 
Napoleon’s army having overrun the whole country, he 
was called to the Prussian Army, and as a lieutenant of 
artillery he fought and was wounded at the Battle of 
Leipzig. When peace was restored, he went first to Kiel, 
where he worked on watch-making and then in 1814 he 
crossed to England. His first employment in this country 
was as a watch-maker, but eventually he became a chaser 
and later a gunmaker. In 1820 his mind turned to engi- 
neering. He had become acquainted with Mr. C. A. 
Deane, who had invented an “ apparatus for entering 
fires ""—presumably a species of smoke helmet. Siebe 
suggested to Mr. Deane the practicability of working under 
water with a similar equipment, and eventually con- 
structed an air pump and diving dress which later became 
known as the “ open dress.” In this way he placed diving 
on a practical and commercial basis. The open dress 
equipment presented several difficulties and dangers, 
and accordingly he devoted his attention to improving it, 
with the result that he produced the close diving helmet 
dress. At that improvement he laboured, adding new 
details until he brought it to practical perfection. In 
1848 Sir Charles Pasley was employed on the removal of 
the wreck of the “ Royal George,”’ which sank, with 
Kempenfeldt and her crew, at Spithead in June, 1782. 
Sir Charles asked Siebe to try his diving equipment on 
the work. The trial was so successful that Sir Charles 
highly ‘recommended the equipment to the Lords Com- 
missioners of the Admiralty, who eventually adopted it, 
both for the removal of the wreck of the “‘ Royal George "’ 
and for general use in the Navy. Besides being the father 
of diving, a profession with which his name is still actively 
linked, Mr. Siebe was the inventor of many ingenious 
appliances of a mechanical nature. He was, in fact, a 
practical engineer of the school which came into exist- 
ence in the earlier years covered by his life, many of whom, 
like himself, gained wide and justly merited celebrity. 
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Railway and Road Matters. 


AccoRDING to the Railway Newsletter for April, the rail- 
way companies 480 million letters a year for the Post 
Office and 140 million parcels; the latter are by parcels 
post. The volume of milk carried by railway in 1931 was 
198 million gallons. 


THe reduction in the cross-Channel traffic has inspired 
the London and North-Eastern Railway sae to use 
its best boats for week-end cruises from Harwich to 
Antwerp and Zeebrugge. Trips have been arranged for 
June 24th, July Ist, and 8th, and others are in con- 
templation. 


SunJgEct to the approval of the Provincial Government, 
the Coquihalla Pass section of the Kettle Valley Railway, 
a subsidiary of the Canadian Pacific Railway which con- 
nects the southern end of the Okanagan Valley and the 
Kootenay district with Vancouver, may be ndoned. 
The line has been blocked by washouts and slides since 
early in February. 

THe addition, as representatives of local authorities, 
to the Committee on Rail and Road anticipated 
herein on April 8th, has been met by a revision of the 
terms of reference under which the Committee has been 
appointed, These now include the intimation that part 
of the object is “ for the purpose of furnishing advice and 
information upon which the Minister of Transport will 
invite the views of the highway authorities and other 
interests concerned.” 


‘THERE was a fatal railway accident in Victoria Station, 
Manchester, on the evening of Monday, the llth. Two 
empty trains were involved and, as a result of a collision 
between them, the guard of one train was killed and the 
driver of the other seriously injured. At the coroner's 
inquest on the following Wednesday the signalman con- 
cerned admitted that he failed to notice that the tail of the 
first train fouled the path of the second. A verdict of 

Accidental Death *’ was returned. 


On February I7th some street signals of a special 
character were. brought into use at Norbury; their 
peculiarity lying in the fact that they were worked by 
pedestrians in order to stop road traffic for a limited time 
in order that they might cross. A ing a question 
recently, the Minister of Transport said that they were 
being used to an increasing extent, especially by school 
children. Only two accidents had occurred since the 
signals were brought into use, and they involved slight 
damage to road vehicles. 


\ REQUEST has been received by the North British Loco- 
motive Company, Ltd., Springburn, Glasgow, from the 
Egyptian State Railway Administration, to supply par- 
ticulars of one of the company's early express locomotives 
in order that a model may be made for the Railway 
Museum in Cairo, and also for exhibition at the Inter- 
national Railway Congress which is to be held in Cairo in 
January of next year. The engine in question was one of 
several built at Glasgow for the Egyptian Railways about 
1862, and had 8ft. drivers. 


\ NEW carriage washing machine which deals with an 
average of 172 vehicles per day and 1030 vehicles per week 
has recently been installed by the L.M.S. Railway at the 
Cricklewood depét. It consists of two units, each driven 
by a 20 H.P. motor, the speed of which is suitably reduced 
by belt and bevel wheels to four w: drums arranged two 
on each side of the track over which the cars are drawn, 
at a speed of approximately 60ft. per minute, whilst the 
drums rotate at a speed of 50 r.p.m. Water is pumped by a 
motor-driven pump through pipe lines to the drums. 


THE report of the second Automatic Train Control Com- 
mittee said that electric beam light signals, i.e., colour light 
signals, have, wherever they had been adopted, met with 
general approval. They had, during the vious three 
winters, never failed to be visible at an uate range, 
even in bad conditions of fog. So much reliance was being 
placed on colour light signals that fogging services were not 
called for at signals of that type. rroboration of this 
was given at a meeting of the Institution of Railway 
Signal Engineers on April 4th. The paper, on these signals, 
by Mr. A. F. Bound, read on March Path at a joint meeting 
of that body and the Institute of Transport, was then dis- 
cussed and, as the speakers and hearers on the later occa- 
sion were all signal engineers, that was done in detail and 
with greater advantage. The point we are now con- 
cerned over, é.¢., the non-necessity to vide fog signal- 
men at colour light si , was first by Mr. 
Bound, who said that in the winter before last there was a 
dense fog of 120 hours’ es in Manchester and it was 
not found requisite to furnish fogging services at the large 
colour light "signal installation at Victoria—Exchange 
Station. Mr. Challis, from the Southern Railway, further 
remarked that in that company’s installation in the London 
area fo; were provided at junction signals, but the 
practice was abandoned after two winters’ experience. 


A NOTABLE engineering feat was achieved by the L.M.S. 
Railway in connection with the installation recently at 
Euston Station of a new 70ft. turritable to replace a smaller 
one, which, owing to the increased size and weight of 
modern locomotives, had become unsuitable for nt- 
day use. The new turntable, which was i in the 
L.M.S. outdoor, machinery services drawing-office at 
Derby, and built in the company’s workshops at Crewe, is 
capable of dealing with engines up to 160 tons weight, and 
by means of special tractor equipment an engine of this 
weight can be turned by one man in 1? minutes. Owing 
to the confined space in which the new turntable had of 
necessity to be installed, special arrangements had to be 
made for carrying out the work, and one of the sidings had 
to be slewed to enable the two 36-tons steam cranes for 
handling the table to take up suitable ions. It has 
formerly been customary for new turn to be delivered 
on site in sections and subsequently assembled, a process 
occupying about three weeks, but on this occasion the 
table was assembled at Crewe works and rted intact 
to the site. It was then in position on prepared 
foundations by means of the two 36-tons steam cranes. 
The work was accomplished without the slightest eran 
and occupied about eighty minutes only, which probably 
constitutes a record for an operation of such magnitude. 


Notes and Memoranda. 


A CONCRETE road in North Dakota, U.S.A., is subjected 
to a temperature range of 153 deg. Fah. 


THE amount of Portland cement used in the United 
States for road making is over six million tons a year. 


AN image, 40ft. high, of the god Buddha is to be erected, 
in concrete, near Tokyo. It is claimed that it will be the 
largest in existence. 

THERE is in the service of Carter, Paterson and Co. a 
Leylagd lorry which was built twenty-four years ago. It 
is still doing from 50 to 75 miles a day and has already 
covered nearly 400,000 miles. 


in India is over seventy-nine thousand million tons, and 
that about one-sixth of this has a ealorific value of from 
14,000 to 16,000 B.Th.U. per pound. 


in, his report on the proposal for a new electricity 
supply for Lichtenburg, Mr. A. E. Val Davies says that 
although a crude oi! plant could probably be installed 
for £22,000, or £3000 less than that of steam, the running 
costs are higher 


THE new water intake for Toronto from Lake Ontario 
is 10ft. in diameter and will comprise a tunnel 3300ft. 
long, extended by a pipe line, laid in @ trench in the bed of 
the lake, 4100ft. further. It will thus reach nearly a mile 
and a-half out into the lake. 


Durie the delivery voyage of one of the new R.A.F. 
motor boat tenders from Calshot to Donibristle, in the 
Firth of Forth, she made the trip of 742 miles, in bad 
weather, at an average speed of 21 miles per hour on a 
consumption of about 10 gallons of petrol per hour. 


AccorpING to Sir Malcolm Campbell, his racing car, 
the “ Blue Bird,’’ which is of 1450 horse-power, and whose 
engine runs at 4000 revolutions per minute, can travel 
5} miles on a gallon of spirit. At this rate, he estimates, a 
normal 12 horse-power car should do 200 miles to the 
gallon. 


Tue Robinson Deep Mine has, according to the South 


other mine in the world, the lowest workings in the Turf 
Shaft section being situated at @ vertical depth of 7730ft., 
or nearly 14 miles below the surface, 


A USEFUL leaflet (No. 5) has just been issued by the 
Forest Products Research Laboratory of the Department 
of Scientific and Industrial Research. It is entitled 
“ Empire Timbers from Home and Overseas for Building 
and Structural Purposes."’ The title conveys adequately 
the subject matter dealt with, and it can be obtained from 
H.M. Stationery Office, price Is, 3d. 


SomE seams in the coalfields of India have remarkable 
features. In the Jherriah coalfield, and in the Barakar 
series in the Raniganj coalfield, the seams are of a nodular 
character, and these nodules vary in size from that of a 
plum to rounded irregular-shaped lumps of a diameter of 
a foot or more; these nodules are very hard and are 
lustrous, and do not soil the fingers when handled. 


Ir is claimed that Louisiana, U.S.A., holds the record of 
1931 for mileage of concrete road construction, with 1100 
miles of pavement laid. 
pavement constructed per day was 8 miles, per week 
40 miles, and per month 165 miles. The average cost of 
pavement, including grading, drainage structures, 
rail, and other incidentals, has been about 26,000 dollars 
per mile. 

Orner factors being equal, the life of an ingot mould 
is, says Steel, influenced largely by its shape, according to 
comments of a manufacturer, Moulds of plain, round 
contour have the longest life; fluted round moulds 
follow in order; square, nearly square and slab moulds 
rank next; those of extreme slab sizes give the shortest 
usage ; plain wall moulds usually give longer service than 
fluted or rippled shapes. 

Ir is estimated that if the Victoria Falls are utilised 
to supply Livingstone with electricity the charge to con- 
sumers will be 2-82d. per unit on a sale of 750,000 units 
per annum, tapering automatically to 1-66d. per unit 
upon sales reaching 1,500,000 units a year. The costs in 
Cape Town, Johannesburg and Durban, which are all 
supplied from steam-driven stations, average 2-16d., 
1-9d. and 1-2$d. respectively. 

In an interesting paper on ‘‘ Maritime Journalism," by 
E. C. Thomson, in the Wireless World for March 23rd, it is 
stated that there are indications that the “ wireless news ” 
will give place, possibly at no distant date, to a replica of 
a journal printed on land. This could be achieved without 
much difficulty by means of facsimile telegraphy. A 
complete page printed on land could be Sapedteened on 
board ship in a shorter time than would be required to 
carry the actual newspaper from one end of Fleet-street to 
the other. 


Tue direct reduction of iron and other ores in a new type 
of electric furnace in the production of high-grade steels 
has, says the Jron and Coal Trades Review, recently been 
accomplished in America. The furnace is known as the 
Wiles hollow electrode furnace, and the patents and furnace 
are owned by the Buffalo Furnace Corporation. In this 

the ores are mixed in a finely divided condition 
with suitable reducing agents, and are passed through the 
hollow electrode while the current is on, the reduction 
taking place as the material passes through the electrode. 


Iw order to prevent ‘the increasing number of fatalities 
caused by motor cars mounting the kerb of the 125th- 
Street viaduct on Riverside Drive, New York City, and 
crashing through the railing to the street 75ft. below, 
the New York City department of plant and structures 
is erecting a heavy plate girder barrier inside of the present 
kerb, which itself is 14}in. high. The new girder is about 
20in. deep. Its base is riveted to the viaduct steel and will 
be enclosed in concrete to the present kerb level. The 
girder is heavily braced against impact by kneebrace 
stiffeners on the sidewalk side. A length of about 200ft. 
of the viaduct will be protected with this new barrier 





initially as an experiment. 


Ir is estimated that the total amount of coal available | 


African Mining and Engineering Journal, the distinction 
of mining at a greater depth from the surface than any | 


The maximum length of concrete | 





Miscellanea. 





It has been decided to amalgamate the Optical Society 
and the Physical Society of London. 


Tue Institute of Transport is holding a Congress ai 
Buxton from June Ist to June 4th, 1932. 


It is pro to utilise the Malay Falls in Nova Scotia 
for power development at a cost of 370,000 dollars. 


ARRANGEMENTS are being made for the mining and 
concentration of tungsten ore at the Indian Path Mine, 
near Riverport, in Lunenberg County, Nova Scotia. 


H.M.S, “ Cuattencer ”’ has just left Portsmouth for 
the Arctic Sea, north of Hudson Bay, where a thorough 
survey is to be made as to the possibilities of establishing a 
summer fishing ground. 


A Unsrrep States firm has evolved a machine which, 
according to Canada, will wash the interior and exterior 
of houses, boats, &c. It is to be made in Sarnia, Ontario, 
and will cost about 1000 dollars. 


A New well with an estimated output of 32,500,000 
cubie feet of gas daily, has just been brought in in the 
Turner Valley of Alberta; but the wastage of gas in the 
valley is still put at 400,000,000 cubic feet a day. 


THe centenary of the birth of James Wimshurst, who 
did so much towards the improvement of the static 
electric machine, occurred on April 13th. He was the son 
| of Wimshurst, the constructor of the pioneer screw 
propelled ship “‘ Archimedes.” 

Ir is re that the Prednerice hydro-electric plant, 
on the Elbe in Eastern Bohemia, has been completely 
washed away by a flood. The station was built in 1916 
at a cost of £100,000, and it is surmised that the accident 
was the result of the dam being undermined by percolating 
water. 


AN important bulletin on the physical testing of explo 
sives has just been issued by the American Bureau of 
Mines. It is numbered 346 and can be obtained for 
35 cents. It occupies some 150 pages and recounts in 
| detail the processes of testing adopted in the United 
States. 

A NEW wire -making machine has just been put in 
in the works of itish Ropes, Ltd., at Rutherglen, near 
Glasgow, and is now being employed on the manufacture 
of what is claimed to be one of the longest and heaviest 
| wire ropes ever made in one piece. The rope is for the 
| Glasgow subway and will be about 7 miles long and 58 tons 
in weight. 

A REPORT issued by the Canadian Bureau of Statistics 
shows an increase in the generation of electric power. For 
the whole Dominion the average daily output generated 
by water power and fuel during February was 45,852,000 
kWh, compared with 45,793,000 in the preceding month. 
The daily output from water power alone was 44,816,000 
kWh, compared with 44,699,000 in January. 





Aw elaborate scheme of determining the underground 
conditions in the vicinity of St. Paul's Cathedral has been 
started in the City of London. It is feared that if the 
sand on which the Cathedral stands is unwatered by 
local building operations, the stability of the edifice may 
be endangered, and, consequently, exploratory bore-holes 
are to be put down within a radius of about half a mile. 


Tue American Association for the Advancement of 
Science will hold its second summer meeting at Syracuse. 
New York, on June 20th to 25th. The third summer 
meeting will be held at Chicago in connection with the 
Century of Progress World's Fair on June 19th to 30th, 
1933. The centre of this meeting at the World's Fair will 
be the Hall of Science, in which nearly 10 acres of floor 
space will be devoted to science exhibits. 


A SEwace disposal plant is being built for Crowland 
Township, near Welland, Ontario, which will have a 
capacity of 200,000 gallons per sixteen hours, and will 
cost about 16,000 dollars. The double aeration tanks will 
give four hours’ aeration and the settling tank a two-hour 
period for the sewage. There will also be a sludge tank, 
sludge filter bed, pump well and sump, which will be 
24ft. 6in. deep, with duplicate pumps acting automatically. 


Tue twenty-second annual May lecture of the Institute 
of Metals will be delivered by Dr. F. Kérber, director of 
the Kaiser-Wilhelm-Institut fiir Eisenforschung, Dissel- 
dorf, on Wednesday, May 11th, at 8 p.m., at the Institu 
tion of Mechanical Engineers, Storey’s-gate, Westminster, 
London, 8.W. 1, the subject of the lecture being ‘* The 
Plastic Deformation of Metals.” Cards of invitation may 
be obtained from Mr. G. Shaw Scott, 36, Victoria-street, 
S.W. 1. 

Taere was recently shipped from the Kristineham 
works of the Karistads Mekaniska Verkstads Aktiebolag, 
of Sweden, a 2000 H.P. water turbine made there. It 
is claimed that this machine is one of the largest ever 
made, and is of the Kaplan type. It is for the Svir 
hydro-electric plant in Russia, and will have an output of 
37,500 horse-power. The runner is 7420 mm. in diameter, 
and each of its blades weighs 10} tons. The machine is 
one of four which are being erected in the Svir station. 


Tue Committee of the London County Council has 
recommended in connection with Waterloo Bridge, that, 
the i appointed for the reconstruction and widen 
ing of the bridge, Messrs. Rendel, Palmer and Tritton, shall 
be paid a commission of 5 per cent. on the cost of the actual 
works carried out under their direction up to £1,000,000, 
and 4 per cent. on the excess above that sum. The archi- 
tect, Sir Gilbert Scott, is to receive a fee of 5000 guineas, 
with a proviso for reconsideration in the event of the work 
proving more onerous than anticipated. 


Aw International Foundry Congress will be held in 
Paris from September 13th to 17th next, sessions for the 
discussion of papers, &c., being held at the Sorbonne in 
the mornings, while in the afternoons excursions will be 
made to places of technical interest and the evenings will 
be devoted to social affairs. Simultaneously a Foundry 
Exhibition, organised by the Syndicat Général des Fon- 
deurs de France, will be held. Parti¢ulars can be obtained 
from Monsieur E. Ronceray, President of the Association 
| Technique de Fonderie, 20, Rue Richer, Paris. 
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EUROPEAN RAILWAY ELECTRIFICATION. 


ALTHOUGH to those who have been unable to 
keep in touch with electric traction developments in 
all parts of the world, progress may appear slow, 
a little investigation will show that a great deal 
has been accomplished. Even since 1927, when 
Mr. F. Lydall dealt with Electric Traction Pro- 
gress in the Journal of the Institution of Electrical 
Engineers, a fair amount of work has been 
done in various countries, and important schemes 
are still in hand. Since that time no one, so far 
as we are aware, has attempted to summarise the 
position, but in this month’s issue of the Journal 
of the American Institute of Electrical Engineers, 
Messrs. W. 8. Gordon and E. Jaboolian deal with 
the development, present status, and future plans 
of railway electrification in Western Europe. 
The work that has been done in this country— 
which, of course, is almost entirely suburban— 
scarcely calls for comment, although it is worthy 
of note that the Southern Railway’s London 
suburban electrification is the largest of its kind 
in the world. 

Three outstanding recent events were the 
publication of the Weir report on the Electri- 
fication of Main Lines, the extension of the 
Southern Company’s electric system to Brighton, 
and the inauguration of an electric service between 
Manchester and Altrincham. As recently as April 
Ist we dealt with the position in France, where 
about 1000 route miles have been electrified. A 
new instalment of the programme provides for the 
electrification of an additional 1860 miles of rail- 
way. At the end of 1931 the number of track 
miles electrified in France was 2230. Excluding 
approximately 600 miles of secondary lines, 
Switzerland has 1590 route and 3000 track miles 
electrified. All the through routes and most of the 
important local lines have been converted, leaving 
only secondary lines on which electrification is 
progressing at the rate of about 60 miles a year. 
Germany has 968 route miles electrified ; Austria, 
510; Italy, 1392, excluding about 600 miles of 
secondary lines; the Netherlands, 117; Spain, 
410; and Sweden, 726; the corresponding track 


miles being 2373, 900, 2500, 293, 710, and 1040 





respectively. Railway electrification in the parts 
under consideration has been rapid and extensive 
where water power is plentiful. Sweden, for 
example, is rich in water power resources, but 
lacking in coal deposits, and careful consideration 
has been given to the advantages of electrification. 
The State Railway system operating most of the 
trunk lines and about 40 per cent. of the total 
mileage, owns now more than 14 per cent. of the 
route mileage and carries 25 per cent. of the traffic 
electrically operated. An extensive programme of 
further electrification is scheduled for completion 
in 1934. Water power resources in France and 
Switzerland have, of course, also led to the exten- 
sive electrification schemes in those two countries. 
Again, Italy, which began electrification many 
years ago, has an abundance of water power. After 
the war the Italian State Railways extended elec- 
trification to many trunk lines and adjacent 
branches as part of their programme to improve 
rail transport, and more than 10 per cent. of the 
route mileage and 20 per cent. of the total traffic 
is now electrically operated. A table in Messrs. 
Gordon and Jaboolian’s article shows that with 
the exception of Great Britain and Germany all 
the countries mentioned derive their power for 
traction purposes from hydro-electric stations. 
Great Britain uses steam stations entirely, whilst 
Germany employs both water and steam stations. 
Owing in some measure no doubt to its early 
adoption of electric traction, Italy is now operating 
its electrified lines under unfavourable conditions. 
Although the authors of the article under 
review credit that country with only two main 
systems—viz., three-phase, 16% cycles, at 3700 
volts and D.C., 3000 volts—there are also lines 
working with three-phase, 45-cycle current at 
10,000 volts, and with D.C. at 650 volts. All 
the other countries covered by the review, how- 
ever, have decided upon a definite method of elec- 
trifying their long-distance lines. France, which 
at the outset used A.C., has adopted D.C., which 
is also being employed in Spain, the Netherlands, 
and in Denmark. It has, of course, also been 
selected for all railway electrification work in this 
country. Austria, Germany, Sweden, and Switzer- 
land, on the other hand, all use 16% cycle, single- 
phase current at 15,000 or 16,000 volts, for their 
long-distance lines. Hungary is testing the 
Kando system, which should be familiar to our 
readers. The experiments with this system, which 
permits of drawing 50-cycle industrial current 
from a single overhead wire, are said to have estab- 
lished the technical soundness of the scheme, and 
large-scale developments are now being under- 
taken with the object of testing its commercial 
value. Although electrical manufacturers in this 
country have never shown a very keen desire to 
produce anything but D.C. traction equipment, 
and although the Kando system is the invention 
of a Continental engineer of that name, a British 
firm has been entrusted with some of the most 
important and difficult work. Still another 
scheme, which is considered by some to offer 
great possibilities, is that recently put forward 
by Brown, Boveri and Co. The mercury rectifier 
developed by that firm has undoubtedly given 
a considerable impetus to high-voltage D.C. 
traction, but so far a line pressure of 3000 volts 
has not been exceeded. The reason is, of course, 
that whatever pressure is applied to the current 
collector must be handled by the electrical equip- 
ment on the locomotive or motor coach. But by 
means of a grid-controlled rectifier and trans- 
former, carried on the train, it is expected to be 
possible to collect standard industrial frequency, 
single-phase current at 16,000 volts or more, and 
to supply a motor without a commutator tap, 
switches, reverser, or resistances. Although the 
idea has been given wide publicity, it is perhaps 
not generally known that a locomotive designed 
to work on the new principle is at present 
under construction at the Brown, Boveri works. 
Equipped with two motors, it is to be capable 
of a maximum speed of 65 miles per hour, 
and of regenerative braking. Of all the proposals 
that have been put forward for the electric pro- 
pulsion of trains, this may seem the most im- 
practicable of all, but a study of the scheme will 
show that it is well worthy of consideration. 

The use of high-pressure current at the frequency 
at which it is generated and the elimination of 
commutator motors are the objects aimed at in the 
Kando and Brown, Boveri schemes. The former is 
about to be put to the test of practical application 
on a railway, whilst the latter is in the early experi- 
mental stage. But whatever the results obtained 
with the two systems may be, it is to be remem- 





bered that most countries have now selected a 
system of railway electrification, and the field for 








the inventor would seem to be somewhat limited. 
The cost of changing over would in some cases 
be altogether prohibitive, even if opposition to A.C. 
could be universally overcome. 


Reconstruction and Rationalisation. 


AN honoured daily contemporary, whose thunder 
has reverberated through the centuries, has allowed 
a correspondent to revive a controversy that 
had never died. Whence came that blessed word 
Rationalisation, no one can tell. Its alleged parent 
is Rationalisierung, and its birthplace Germany, 
but one suspects that it was anglicised in the 
United States, and re-exported as an American 
discovery. Owing to its lack of a birth certificate, 
or possibly to the fact that, made self-conscious 
by the bar-sinister which lies across it, it has so 
covered up its traces that no precise meaning remains, 
each user interprets it according to his own wishes, 
and, following that interpretation, regards it as a 
bane or a panacea. The correspondent of our con- 
temporary has added to the confusion of words, if 
that be possible, by informing his readers that there 
is “‘ a tendency to assert that rationalisation is an 
exploded ow igerl Explosion is a sorry end to a tale 
which “deals with the actions of the gods or of beings 
conceived as divine or possessed of divine attri- 
butes ” (myth ; Webster), who in this case can be no 
other than the American industrialists who brought 
rationalisation to Britain. 

The debate opened by this anonymous corre- 
spondent is being pursued by others, and the 
arguments, pro and: con, which, for years past, 
have been bandied hitherto in every club smoking- 
room are petrifying themselves in type. The truth 
of the matter lies, no doubt, between the con- 
testants. Rationalisation is neither as good nor as 
bad as it is painted. Professor Nash has pointed 
out that pushed to its logical climax, it means 
nationalisation, and even ardent “‘ rationalisation- 
ists ’’ do not want that. On the other side, we have 
the argument that senseless cut-throat competition 
does nobody any good, and does the country much 
harm. The “ natural law of supply and demand ”’ 
is scorned by those who hold this view. They not 
only treat that old law with disrespect, but go so 
far as to say it does not and never did exist, or if 
it did, indeed, once sway the economics of industry, 
it was the malign invention of employers and 
economists in the bad old days of the Industrial 
Revolution. Thus the opponents pound each 
other. But if any one will withdraw himself from 
the heat of the conflict and seek for a solution in 
“contemplative fashion,” he will arrive at the 
conclusion that since there is something to be said 
on both sides, a proper weighing of the arguments 
ought to leave industry with one or two facts which 
would be useful to it in its never-ending task of 
reconstruction. It is this that is the pith of the 
article by the anonymous correspondent of The 
Times. ‘* Cannot we,” he asks, “ curtail the misery 
of this present transition period by abandoning 
reliance on trial and error, by working out approxi- 
mately what the best form of organisation should 
be, and by consciously creating it instead of wait- 
ing passively for its painful emergence’? .. . If, 
after adequate examination, general agreement 
could be got on the type or types of economic 
organisation most suitable for the future develop- 
ment of Great Britain, a common line of advance 
would be clearly mapped out, and the wastes, 
contradictions, and setbacks of the past twelve 
years could not recur.’’ From all which, it will 
be seen, that the correspondent wishes to replace 
rationalisation by a rational organisation of 
industries. 

We venture to express a hope that as the 
epistolary debate proceeds, disputants will devote 
themselves to the discovery of a solution of this 
problem, and forbear from belabouring each other. 
Experience has made it manifest that the small 
manufacturer in some industries is at a grave dis- 
advantage ; it has made it equally clear that as 
a firm grows beyond a certain size, it loses certain 
valuable attributes. Again, experience has shown 
that excessive competition ends in the destruction 
of both parties; but it has also shown that a 
valuable stimulus is removed if there is no com- 
petition at all. We want the best of both worlds. 
We want firms that are large enough to employ the 
most advanced organisation and methods of pro- 
duction, and, at the same time, we want just 
enough competition to keep industry on tiptoes. 
What are the conditions necessary to secure that 
double purpose? Is there an optimum size for manu- 
facturing concerns! Is that size invariable for all 
industries $ Presuming that the size is effected in 
part by the personality of the head, can we find 
leaders capable of controlling organisations of the 
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largest economic dimensions? How many firms 
in any one industry are required to maintain a 
condition of salutary competition! It is more 
profitable to study such questions as these than to 
bicker over the merits and demerits of rationalisa- 
tion, and The Times correspondent has done well 
in endeavouring to raise economists from profit- 
less arguments to an effort to find a rational 
method of what is now called “ reconstruction.” 


The Budget. 


A FEW weeks ago the engineering industry was 
looking forward hopefully to a reduction of the 
burden of taxation. Its hopes have been completely 
destroyed by the Budget which the Chancellor of 
the Exchequer laid before Parliament on Tuesday 
last. Mr. Chamberlain showed that the state of 
the National Exchequer, with an almost insig- 
nificant balance on the right side, made it impéseible 
to reduce the income tax, and at the same time 
indicated that the return from that tax was likely 
to be smaller than before in the present financial 
year. He admitted, also, that the limit of direct 
taxation had been reached—the single cheering 
statement in a gloomy Budget. It is sometimes 
said, seriously or flippantly, that the greatness of 
the income tax makes no difference to industry, 
since, in the present state of depression, it is making 
no profits, and it is only on profits that the tax is 
levied. We need not now discuss the fallacy. of 
that argument. It is more than sufficient to point 
out that the F.B.L., and all similar bodies directly 
representative of the industries of the country, 
have been ceaseless in their insistence on the effect 
of that burden and the crying necessity for its 
reduction, and have urged that national expendi- 
ture should be curtailed by the exercise of further 
economies—a matter to which the Chancellor did 
not even refer. It has been shown over and over 
again that the United Kingdom is more heavily 
taxed than any other country in the Old or the 
New World, and that such taxation tends to arrest 
progress and development. There is a general 
opinion that industry would improve if taxation, 
and particularly direct taxation, were reduced. 
That Mr. Chamberlain was faced with an almost 
impossible task in an endeavour, which no doubt 
he made, to effect a balance by the simultaneous 
reduction of both expenditure and taxation may 
be admitted, but since the revival of industry is 
the need which exceeds all others, we cannot 
but deplore his inability to discover some 
device which would have given it the relief 
of which, in the opinion of its representative 
institutions, it stands in dire need. Apart from the 
small favour that is extended to it by the realisa- 
tion of a promise, made last year, with regard to 
allowances for the depreciation of machinery, its 
only hope is that the import duties will realise a 
substantial sum, and so reduce the load of direct 
taxation for the present business year. Yet we 
cannot be blind to the fact that, in many cases, every 
pound received from that source implies so much 
less “ protection” of a British industry, so that 
the revenue secured cannot be regarded with 
unalloyed satisfaction. 
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The Scientific Selection and Training of Workers in 
Industry and Commerce. By M. Martin-Leake 
and Tayra Smrrn, M.A., B.Sc. With a Foreword 
by Sir Francis GoopEenoven, C.B.E. London: 
Sir Isaac Pitman and Sons, Ltd. 1932. Price 5s. 


net. 


HAVING read a number of treatises by Americans on 
the vital problems involved in questions relating to 
personnel, each of which advocates an elaborate 
system involving considerable staff and statistics, it 
is refreshing to turn to a British work, which treats 
the subject in a very much simpler fashion, 

The authors state that their main concern is to 
eliminate a most insidious source of waste at the 
present day—the human misfit. Initially the value 
of applying definite tests when selecting workers is 
stressed—Chapter I.—but we are wisely told that 
absolute rigidity must be avoided. 

The personal interview is not excluded—Chapter II. 

but it is suggested that it should be conducted on 
systematic lines, and the results be duly tabulated. 
It is, however, very doubtful whether it would be 
advisable “‘to formulate a definite plan on which 
weeding-out can be done by a clerical assistant,” as 
advocated in the book before us. Preliminary 
‘“* weeding-out ” should only be conducted by those 
who have a personal knowledge and experience of the 
requirements. 

Selective tests are next discussed, the first one being 


a medical examination—Chapter III.—which is 
treated in a fair way, and makes due allowance for 
the different classes of working conditions. In a 
general way we cannot cavil at a demand for physical 
fitness, but it is well to remember that some of the 
world’s best work has been performed by men who 
never enjoyed vigorous health. Probably James 
Watt would have failed lamentably in the proposed 
medical test, but it is common knowledge that with a 
feeble constitution and harassed by continual sickness, 
he grappled with problems that many robust indi- 
viduals would have shirked. 

We now proceed to a description of the tests 
arranged to determine dexterity, strength of grip, 
arm musculature, and visual memory, followed by a 
further series designed to ascertain mental ability— 
Chapter IV. The authors apparently have in mind 
occupations which involve simple operations and 
those of a repetition character, such as are 
found in a chocolate factory or similar business 
involving the manufacture and packing of small 
commodities, for which the tests are well suited, 
but the title of the book justifies our expecting 
help in the selection of mechanics, operators, and 
staff for general engineering works. Presumably 
in such a case, instead of asking the applicant to insert 
@ number of pieces in the appropriate pockets on a 
board, he would be given some article to machine or 
fit. For many years a Government factory insisted 
on a trial job being given to all mechanics who were 
being considered for employment, but it was generally 
recognised that the man who produced the best test 
rarely proved to be the most expert craftsman. 
Recently, a well-known professor of civil engineering 
stated that all his students who failed to take their 
degree were successful in obtaining good positions ! 
Presumably, these would have also failed in the mental 
tests advocated by the authors, but we should indeed 
be rash if we labelled them “* human misfits.” That 
age-long contention that examinations do not give 
a true indication of the candidate's ability must also 
be applicable to most tests, however carefully devised. 
Good men and women frequently affirm that they 
** go to pieces *’ when confronted with an examination 
paper, and we cannot agree that in selective tests 
will be found a panacea for overcoming all the pitfalls 
of recruitment, although they undoubtedly have 
their place. 

The method in which tests can be used and related 
to one ancther is clearly discussed-—-Chapter V.— 
and deserves close attention. Several recognised 
tests are mentioned, but unfortunately they are not 
fully explained, and if we would know more of them 
we are referred to other publications. It is suggested 
that at least a brief description should be incor- 
porated in future editions. 

The question of training is lightly handled 
Chapter VI—but definitely limited to manual workers, 
and it is interesting to read the authors’ considered 
opinion that, rather than entrust the beginner to a 
skilled man, “‘a sounder and more rational policy 
is to train your workers, whether young or old, 
apart from the skilled workers.’’ Many engineers 
would strongly oppose this idea, and affirm that an 
essential part of a lad’s training is found in breathing 
the atmosphere of the workshop under normal 
conditions. 

Employment managers, labour superintendents, and 
kindred officials will undoubtedly find this little 
volume interesting, and by the perusal of its pages 
should be assisted in formulating schemes to suit 
their individual requirements. We feel we cannot 
do better than conclude with words of the authors : 
“In dealing with the human machine, allowance 
must be made for the human factor, and for the 
personal equation of the individual.” 





Estimating. By T. H. Harerave. Second edition. 
London: Sir Isaac Pitman and Sons, Ltd. Price 
7s. 6d. net. 


In reviewing the first edition of this work, whilst 
welcoming an addition to a somewhat sparse litera- 
ture on the subject, and appreciating the fact that the 
author had handled his topic in a generally useful 
manner, we could not refrain from criticism, but 
exeused ourselves on the ground that our remarks 
were made with future editions in mind. It is accord- 
ingly pleasant to find that a number of our criticisms 
have been received in the spirit in which they were 
offered, and good use has been made of our suggestions 
in this, the gecond edition. 

Although we agreed that, with a large potential 
order in view, an estimator might be justified in 
reducing the rate of overhead which he applied, we 
proceeded to affirm that it was advisable to obtain 
the concurrence of the cost accountant, as we realised 
that he would not be so direetly imterested in the 
booking of an order, and so could view the problem 
more impartially. In the present edition, the qualify- 
fying clause ‘with the concurrence of the cost 
accountant ”’ has been added. 

We objected to the contention that clerks might 
be able to produce a satisfactory estimate for standard 
articles, and said that we should have welcomed an 
unequivocal statement that clerks could not be 
estimators. We now read: “ Although it may be 
that for standard articles the clerk may be able to 








the building up of an estimate is distinctly peculiar 
to the engineer, and as a safeguard, even for standard 
articles, it.is.usual for the technical. man to approve 
the figures before passing through for sanction.”’ 
This is a great improvement on the original paragraph. 

Again, it was suggested that the author was too 
vague on the important question of jigs and tools. 
We are now glad to observe that he has rewritten 
and amplified his comments on this theme. 

If we were somewhat severe in thinking that his 
apprehension of the principles of functional manage- 
ment was somewhat hazy, it was because we were 
convinced that it is most desirable for students to 
appreciate from the very beginning of their training 
the fundamental fact that rate-fixing and estimating 
are distinct functions, and to place them in their 
correct relationship with other departments. In 
his Preface to this edition, Mr. Hargrave evidently 
admits the justice of our plea, for he explains his 
standpoint and states that in larger concerns other 
duties would not fall to the estimator, but “in the 
smaller businesses much more of an all-round experi- 
ence is often demanded.” 

There has been no attempt to rewrite this book, 
but, as has been indicated, the revisions and minor 
additions are all to the good, making the present 
edition a definite improvement on the original. We 
can look forward with confidence to the time when an 
enlarged edition will be justified, and when some of 
the remarks in the Preface will be duly incorporated 
in the text. 

In any case, “‘ Estimating” helps to meet a felt 
need, and will prove useful to engineers interested in 
this branch of their profession and also to engineering 
studerts. 


SHORT NOTICES. 


First Principles of Television. By A. Dinsdale. London : 
Chapman and Hall. 1932. Price 12s. 6d.—This excellent 
review of the present state of television leaves one with the 
impression that none of the systems which have so far 
been devised hold out much prospect of wide adoption. 
They all depend upon the principle of persistence of vision, 
but instead of a chain of pictures being presented to the 
eye of the observer in rapid succession, as in cinemato- 
graphy, all that television offers him is a rapid succession 
of more or less brilliant dots of light. These dots follow 
each other in exceedingly rapid succession in close forma- 
tion across the screen and leave an impression on the eye 
of a complete picture. That is a thousand miles away from 
the true television which is given by a telescope and is 
necessitated by the fact that the transmission has to be 
made by modulated waves—-electric—which are millions 
of times longer than those of normal light. In the studio 
dots of light waves are converted into electric waves, 
which are transmitted to the receiving station, where they 
are re-converted into light waves. In years to come a 
better plan will, no doubt, be found. We shall no longer 
transmit dots, but whole pictures, and possibly may have 
such command over exceedingly short waves that we shall, 
at will, be able to “ see ’’ over great distances and through 
intervening obstacles as well as we can now “ hear” by 
the aid of “‘ wireless." Mr. Dinsdale, in this volume, has 
explained the principles and apparatus of all the television 
devices now in use in such a way that the possession of 
but little technical and scientific knowledge is required in 
the reader. He has written a book which is interesting 
now, but will be even more interesting some years hence, 
when some discovery as revolutionary as the triode valve 
has lifted television out of the primitive condition in which 
it now is. 





Adventures of an Obscure Victorian. By W. G. Riddell. 
London: Macmillan and Co., Ltd. 1932. Price 7s. 6d. 
Here we have a succession of pictures from the life of a sea- 
going engineer who began his apprenticeship some forty- 
odd years ago in a smal! Glasgow works and made many 
voyages before he settled down as an employer on his own 
account. Mr. Riddell writes without any attempt to 
secure literary effect, but succeeds in interesting the reader. 
His character sketches of the men with whom he worked in 
the shops or sailed the seas bring before us types with 
which every marine engineer isfamiliar. Conditions have 
changed a little since Victorian days, but it is probable 
that the same type of man exists to this day, for men change 
much more slowly than machines. Every sea-going engi- 
neer who loves to yarn over his experiences will find 
pleasure in reading a history which is so obviously drawn 
direct from life. 
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Electrical Equipment and Mining 
Plant at Mount Isa Mines. 
No. IT. (conclusion).* 
CONTROL OF MAN AND Suppiies Hosst. 


THE description of the automatic control given 
last week applies to the ore hoist, but the control 
of the man and supplies hoist is very similar in 
principle, although on account of the single drum 






see Figs. 18 and;zl!—it is rather more simple. The 
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Fic. 15 -SIMPLIFIED FLOW DIAGRAM OF CARBONATE 
Ore UNIT 


hoist has only one cage, which is balanced by a counter- 
weight and, in addition to the press buttons mounted 
at the various levels, the cage is provided with a set 
of buttons which are operated in a similar manner to 
the others. The cage is also equipped with a telephone 
which is connected to the hoist room. The driving 


will slow down the hoist to a creeping speed until 
the cage engages with the overwinding trips and 
comes to rest. A push button is provided for the 
use of the driver in the case of emergency. 


| 
| 


Ore HANDLING AND GRINDING. 


The skips of the ore handling plant are loaded from 
the ore pockets through a bank of two pneumatically 
operated charging doors which are arranged at the 
foot of the ore pocket. 
the ore is allowed to flow until it meets the second 
door. 


On opening the first door | 


The first door, which is of the undercutting | 
type, is then closed and the second opened, thereby | 


Symon’s ore crushers, as shown in Fig. 12 on page 450, 


which reduces the ore to $in. and under. A belt 
conveyor takes this material and also the minus in. 
material from the screen to the fine ore storage bins, 
over which it is distributed by a shuttle conveyor. 
The fact that there are two kinds of ore—carbonate 
and sulphide—requiring different treatment makes it 
necessary to handle, crush and store them separately. 

The grinding and concentration plant comprises 
three units, each with a capacity of 500 tons per day. 
Two of them treat the carbonate and the third the 
sulphide ore. A simplified flow sheet of the carbonate 
ore units is given in Fig. 15, from which it will be seen 





Fic. 17--BLasT FURNACE 


allowing the ore to flow into the skip. A system of 
interlocking prevents the ore flowing through both 
doors in a continuous stream. The self-dumping 
skips have a capacity of 7 tons and discharge into a 
1300-ton bin, and at the point where the skips dis- 
charge there is a pneumatically operated two-way 
gate so that when waste rock is being hoisted it is by- 
passed away from the bin to the waste rock chute. 
A pan conveyor takes the ore from this “ run of mine ” 
bin to the primary crushing plant, which consists of 
two 24in. by 36in. Blake sledgers, The crushers, which 
are shown in Fig. 11 on page 450, are specially con- 
structed for heavy duty. They are provided with water- 








Fic. 16-—-HARDINGE BALL 


gear of the hoist is designed to give two alter- | 
native speeds, and the hoist which is equipped for 
manual operation is fully protected against faulty | 
control. Ifthe cage has been started on a trip and the | 
driver is incapacitated owing to illness the cage will | 
continue until the deceleration cams take contro! and | 


* No. I, appeared April 15th. 





Mitt, AND MOTOR 


cooled bearings, and the ore is fed into them over 6in. 
spaced grizzlers. The undersize from these grizzlers 
joins the product from the crusher and is taken by a 
belt conveyor to a 3in. grizzler in series with a lin. 
by }in. mesh Hummer screen. Material plus }in. is 
fed to a sorting belt, the sorted ore being conveyed 
directly to the smelter and the remainder to the 
secondary crushing plant, which consists of two 


that the ore is taken from the appropriate fine ore bin 
by a belt conveyor with automatic weighers and fed to 
the 8ft. Hardinge ball mill shown in Fig. 16. The ore 
is wet ground and the discharge from the mill is 
pumped to 30-mesh screens. From these screens 
the oversize ore gravitates back to the mill for re- 
grinding, whilst the undersize material passes to ten 
Deister concentrating tables, the concentrates being 
transferred to a thickening plant, while the middlings 
are passed back through the screens for re-treat- 
ment on the tables. Tailings are pumped to a 
dewatering cone, the spigot discharge from which 
is fed to a 12ft. bowl classifier in closed circuit with 
a second 8ft. Hardinge mill for reduction to 60-mesh. 

A Genter thickener receives the overflow from the 
cone and classifier, the thickened product being 
pumped to four contact tanks to associate the ore 
with the reagent required for flotation. For each 
carbonate unit there are fifteen 15ft. Macintosh 
pneumatic cells, which are divided into a first series 
of eight units, a second series of four units, and 
finally three cleaners, subdivided into primary and 
secondary units. From the contact tanks the ore is 
fed into four primary cells and the float product is 
removed as concentrate. The sink product is fed into 
four secondary cells. The float from these is pumped 
back to the contact tanks for re-treatment, while the 
sink product is pumped to a second series of contact 
tanks, after which the ore is again treated in the 
manner described, but in the second series of flotation 
cells. From these cells the float product is taken to 
three cleaners, from which the float is pumped 
back to the first series of contact tanks for re-treat 
ment and the sink is taken to the tailings dam. 

Partly on account of the zine content, which 
requires different flotation reagents, the treatment of 
the sulphide ore is a little different from that of the lead 
carbonate. Apartfrom the fact that all the ore is ground 
to 100-mesh and that there is no table concentration, 
the grinding plant is similar to that described. All 
the minus 30-mesh material from the first mill is 
ground in the second mill, which is in closed circuit 
with a 12ft. bowl classifier. As in the case of the 
carbonate, the overflow from the classifier is taken 
to a Genter thickener and the product produced is 
pumped to the first series flotation plant. For floating 
the lead sulphide, or galena, the reagents are different, 
but otherwise the treatment is the same. The first 
sink product from the first series of cells is pumped to 
the second flotation plant, where still another class 
of reagent is used, and the zine content of the ore is 
floated. From these cells the final sink product is 
taken to two cleaners, from which the float product 
is pumped back to the zinc contact tanks for re 
treatment, the sink from the cleaners being taken to 
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the tailings dam. There are now three products— 
lead carbonate and sulphide, and zine concentrate. 
The latter is thickened in Genter thickeners and 
pumped to the zine stock bins, after which no further 
treatment is given. The two lead concentrates are 
mixed and thickened in Genter thickeners and then 


pumped to stock tanks at the smelter site, where | 
| latter in the Mandi State, 5 miles east of Mandi, by a 


the concentrate is treated in two Dorr filters, after 
which it is fed to the mixing plant, which consists of 
special mixing screw conveyors which mix the con- 
centrate with fine crushed limestone slag, flue dust 
and sinter fines. 

The mixed product is then taken by a belt conveyor 
to three 3ft. 6in. by 33ft Dwight Lloyd sintering 
machines. There is sufficient sulphur in the ore when 


once it is ignited to continue combustion and produce | 
the sinter, the necessary air being supplied by fans, | 


as shown in Fig. 13 on page 450. The final sinter is | a ded wlahe = iad at iain dnd tema, ond 


transported by a pan conveyor to the top of the storage 
bins where the fines are screened out for re-sintering 
and the large sinter is distributed by a conveyor to the 
appropriate bins which form part of a battery of 
smelter fuel bins in which coke, limestone, and iron 


| 

with water, broke into the tunnel and filled it up for a | 

length of 25ft. High-pressure water, with jets spurting | 
out to a length of several feet, had also to be dealt with, 

The aim of the project is to wrest from the Uhl River | 

&@ portion of its potential power now being wasted in 

“ profligate escapades to the plains.” The essence of 

the scheme is the diversion of the snow-fed waters of 

the river Uhl, a tributary of the Beas, which joins the 


tunnel 2} miles long through the formidable mountain 
barrier 9000ft. in height separating the Brot Valley, 
down which the river Uhl flows, from the Shanan Valley, 
where the power-house is situated. The tunnel terminates 
on the Shanan spur of the mountain barrier, from which 
the water will be dropped through a pipe line to a power- 
house at Jogindernagar, at the head of the Kangra Valley, 
1800ft. below. 

The Brot Valley resembles a Swiss valley, narrow and 
enclosed by steep hillsides. slopes are covered with 
deodars and other conifers, the woods in their season 





amid such the foaming Uhl, released from the 
restraints of its home among the snows, rushes along. 
At the south end of the Brot Valley is a gorge, and it 
is here, at a future stage of the development of the hydro- 
electric project, that a dam will be constructed. The 


The scheme provides for a “ Mill Conversion Fund ”’ 
to help small mill, owners to convert their mills on the 
hire purchase system, redeemable in three years at the 
Government rate of interest. 

The estimated cost of the project was : 

Lakhs of rupees. 
157-795 
180-840 

36-355 


Production 
Transmission ‘ 
General charges Hs. 
Kangra Valley Railway 38 
Mill conversion fund mee Lita 8-33 

A lakh = 100,000, A lakh of rupees is equivalent to £7000. 


Administrative approval of the Panjab Government 
was granted on October 26th, 1925, for : 

Lakhs of rupees. 
157-795 
180-840 

36-355 
20-000 
8-33 

16-91 


Production 
Transmission 
General charges 
Extensions . 
Mill conversion fund 
Local distribution 


Total eo aa 420-23 
All credit for this work is due to Colonel B. C. Battye, 


D.8.0., R.E., the originator and chief engineer of the 
project, and to the loyal support he received from the 











Fic. 18-MAN AND SUPPLIES HOIST CONTROL GEAR 


ore are also stored. They are charged from belt 
conveyors, the material first passing through a 25in. 


by 12in. all-steel Blake crusher, which reduces it to | 


the required size. Charging cars run under the bins 
and receive the required proportion of sinter, coke, 
limestone, and iron ore. These electrically driven, 
automatic weighing, bottom discharging cars, each 
with a capacity of 12,000 lb., run over the tops 
of the blast-furnaces, into which the charge is 
released. 
blast-furnaces—-Fig. 17—measure 48in. by 
and are water jacketed from the bottom to the 


charging level, the air blast being obtained by Roots’ | 


blowers shown in Fig. 14 on page 450. The lead is taken 
from the furnaces by lead pots to three 60-ton refining 


kettles, in which the silver in the lead is recovered by | 


the Park process. Metallic zinc is added to the lead and 


the silver having an affinity for zinc forms an alloy, | ' . ; . : 
| to be carried out at varying heights, and sometimes in 


and pressed in a Howard press to free the surplus | °w4rifts of 15ft. 


which floats on the surface. It is then skimmed off 


lead, after which the zine is volatilised in a furnace, 
leaving the silver bullion. 


With the exception of the transmission system and | 


switchgear, the Cottrell plant, and the underground 


locomotives, all the electrical equipment was supplied | 


by the General Electric Company, of Witton, Bir- 
mingham ; whilst the hoists, ore loading equipment, 
crushing and milling plant, blast-furnaces, and slag 


cars were made by Fraser and Chalmers’ works of the | 
For permission to publish this article we are | 


G.E.C. 
indebted to Mount Isa Mines, Ltd., and Mr. J. M. 
Callow, President of.the General Engineering Co., Ltd., 
who was responsible for the design and lay-out of the 
surface plant. 








The Mandi Hydro-Electric Project. 


His Exce.titency Srr Georrrey DE MonTMORENCY, the 
Governor of the Panjab, on March 20th of this year, 


formally opened the main tunnel of the Uhl River hydro- | 


electric project. It is four years since the construction 
was started, and some of those who carried out the pioneer 
work in connection with it have not had the good fortune 
to see the completion of the work. The tunnel, however, 
remains a monument of four years of dangerous and 
unremitting toil. 

Many difficulties were encountered in the driving of the 
tunnel, for the ridge is not of solid roek throughout ; 
had it been, the work would have been a simple, straight- 
forward matter. Strata of micaceous schist and soft rock 
met with were uncertain in their behaviour, and many 
times the explosion of a charge brought down into the 


work tons of soft rock, leaving huge cavities overhead, | 


which had to be filled with concrete. On one occasion a 
large mass of loose rock and mud, estimated at 3000 tons, 


The rectangular Fraser and Chalmers | 
108in. | 


tunnel head works take off a short distance above the 
gorge. 

The tunnel is a concrete-lined pressure tunnel, 9}ft. 
in diameter, and 24 miles long, with a drop from its exit 
of 1800ft. through steel pipes to the power station below 
where, according to the present scheme, 36,000 kW will 


| be generated. The power will be carried to a “ grid,” 


or network of transmission lines connecting the important 
towns—and the industrial centres—in the Panjab with 
the hydro-electric project. 

In the final stage of the scheme, when the dam is con- 
structed, power will be delivered to Delhi, and to all 
points in the Panjab south of the Jhelum River, when 
the maximum output is estimated to be 120,000 kW ; 
but this part of the proposal will not be executed for many 
years. 

The work on the 36,000 kW scheme was started in 
1926, but was delayed by the extreme difficulty in negotiat- 
ing the almost inaccessible range 9000ft. high, separating 
the Brot Valley from the Shanan Valley, the work having 


In 1927 further delay was caused by 
want of supplies owing to industrial troubles in England, 
and to the severity of the monsoon of that year in the 
Kangra Valley. 

The works connected with the project involved : 

(1) Housing the staff and the labour. 

(2) Production and transmission of electric power 
required for the permanent works. This was carried 
out by subsidiary hydro-electric power stations at 
Dhelu, on the Shanan side, and at Thuji, in the Brot 
Valley. 


(3) The development of communications for the | 


transport of machines, materials, stores, &c., for the 
permanent work. 
to men and machinery, until the Brot “ haulage-way ” 
was constructed over the 9000ft. dividing ridge, itself 
a work of some magnitude and of great difficulty. 


On October 12th, 1928, an interesting ceremony took 
place, when H.H. the Rajah of Mandi State fired the first 
charge in the head works end of the main tunnel. This 
ceremony marked the commencement of the last stage 
of the corfstruction of the project. 

The local Press described the work as being of such a 
gigantic nature that it resembled “ a mighty war between 
the engineers of the Panjab Government and the forces 
of Nature.”’ The battle waged day and night as the army 


| of workers had to be housed and their welfare attended to. 


The subsidiary electric power stations at Dhelu and Thuji 
had to be maintained in constant efficient order, as on 
them depended the power necessary for driving the 
winches of the Haulage Way, the air compressors for the 
tunnel drills, the workshops, excavators, lighting, and 
other devices for increasing the power of human effort. 
Small towns have sprung up where, a few years ago, 
there were only a few mud huts. 

The Kangra Valley Railway was constructed by the 
Railway Board, the Panjab Government guaranteeing 
the return on capital expenditure. The railway was 
opened for goods traffic on December Ist, 1928, and for 
passenger services in 1929. 


The Brot Valley was inaccessible | 





MAN AND SuppPules Hoist WINDER 

engineers of the Hydro-electric Branch of the Panjab 
Public Works Department, as well as to the willing 
services of labour on the work. 








INSTITUTION OF MECHANICAL ENGINEERS. 


A LonpDow spring meeting of the Institution of Mech 
anical Engineers will be held from Friday, May 6th, to 
Monday, May 9th, 1932. On Friday a general meeting 
will be held at Storey’s-gate, St. James's Park, West- 
minster, at 2.30 p.m., when a paper entitled “‘ Recent 
Developments in the Mechanical Equipment of the Port 
of London Authority ” will be read by Mr. Asa Binns and 
discussed. In the evening an informal soirée will be held 
at the Institution from 7.30 p.m. to 10 p.m. During the 
evening a lantern lecture will be delivered by Mr. J. H. 
Boyd, of the Ford factory, on “‘ The Building of a Modern 
Motor Car Manufacturing Plant.” 

Visits will be made on Saturday, May 7th, to the Port of 
London. Motor coaches will leave Westminster at 9.45 a.m. 
and on arrival at the London Docks an inspection will 
be made of the ivory show floor, spice warehouse, wood 
show floor, and the wine vaults. After luncheon the party 
will proceed by river to Dagenham, and on the return 
journey visits will be made to King George V., Royal 


| Albert, and Royal Victoria Docks. 


Another visit will be made to Croydon air port and the 


| Surrey hills. Short air flights will be arranged at Croydon 


After luncheon the party will proceed to Newlands Corner 
and return to London vid Ripley. Further visits have been 
arranged to i t+ the Fulham works of the Gas Light 
and Coke Company, the National Physical Laboratory, 
and Mr. Alan E. L. Chorlton will receive a small party at 
the Houses of Parliament. 

On Sunday, May 8th, two whole-day excursions will be 


| made, the first to Windsor, Maidenhead, and Henley, and 


the second to the Zoological Gardens at Whipsnade. 

For Monday, May 9th, the following visits have been 
arranged :—Inspection of the repair works of the London 
General Omnibus Company at Chiswick and the Under 
ground Railway repair shops at Acton ; the Barking power 
station and the Ford Motor Company’s works at Dagen- 
ham; the Associated Equipment Company, Southall : 
J. Lyons and Co., Greenford; the Firestone Tyre and 
Rubber Company, Brentford, and the Jantzen Knitting 
Mills, Brentford ; Hampton Court Palace; and the Metro- 
politan Water Board’s works at Kempton. 

The visitors will be entertained to luncheon or tea by 
the authorities and firms mentioned above. 








Amone the “ Bristol Bulldog’’ fighter aeroplanes in 
Northern Europe, there will soon be fifteen machines 
manufactured under licence by the Royal Danish Air Corps. 
These machines will be fitted with British-built Bristol 
Jupiter engines, and will follow others which have been 
sent to Sweden, Latvia and Esthonia. 
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An Investigation 
of the Performance of Gears.* 


By J. H. HYDE as tare G. A. TOMLINSON, anc 
G. W. C. ALLAN. 


(Concluded from page 420.) 


MEASUREMENT OF THE GEAR TooTtrH ERRORS. 


Att the gears used in the investigation were fully 
measured before being tested in order (a) to check the inten- 
tional errors and ensure that the accidental errors did 
not exceed those normal to this class of gear, and (b) to 
provide a basis for the subsequent measurements of wear. 
In the method of measurement employed, every element 
in the important dimensions of a gear is measured inde- 


C.27, Cumulative Pitch Errors. 





intentional errors employed, although 


substantially 
larger than those normally present, are still not so large 
that they must be regarded as improbable or unduly 
exaggerated, 


Static Tests or STRENGTH AND ELASTICITY OF THE TEETH. 


The design of gear teeth is generally based on two 
considerations, the statical strength of the tooth regarded 
as a cantilever and the resistance to wear. The endurance 
tests just described, although limited in scope by the 
small number of gears available, have indicated that fatigue 
of the material proves to be the cause of failure, at a 
stage before the magnitude of the wear becomes serious. 
The possibility of fracture due to fatigue should, therefore, 
be added as a third designing consideration, and there is 
good evidence from the present tests that such a criterion 
may be fundamentally the most important of all. 

In order to investigate more com- 
pletely the relative importance of 
the above three criteria of failure, 
some experimental determinations 
of the static strength of the teeth 
were necessary. A special fixture 
was therefore designed and made, 
by which one of the gear teeth 
could be loaded up to fracture, the 
load being applied by means of a 
rack tooth in correct mesh with the 




















1 ill | ‘ jean gear tooth at any desired phase of 

0 15 20 25 30 35 Booth N° engagement from tip to root. 

. ; Another reason for having such a 

0.81, Pitch Brvore. static testing appliance available 

asetiatandion ——— was the desirability of acquiring 

-0.000e + TALIIUI II I TAG Ke AAR a itt itt reliable experimental information 
“oouehpSes San a8 ane T78 concerning the elastic deflection of 
a yt aaa TITTY TTTy Trtttriiitt) gear teeth under load. The trend 

5 0 5 “26 25 35 Bloothn® of the investigation as described 

so far has been to ‘»mphasise the 

Fic. 8— P E significance of small errors in their 

conan greets disturbing effect on the ideal kine- 

matic action of the gear teeth, 

pendently, and the measurements include the tooth pitch resulting in heavy acceleration pressures which are 


of each set of involute faces, excentricity of teeth, tooth 
profile and involute base circle radius, radial alignment 
and axial alignment of the tooth. 


Taste VII. 
Radius. Profile error. 
in. m,. 
3-142 , ve 0 
3-067 0 
2-992 0-0001 
2-917 + 0-0002 


A summary of the measured errors of one of the nomin- 
ally correct gears (C. 27) is given in Table VII. as being 
typical of the degree of accuracy which can be attained 
by grinding and to provide a standard with which to 
compare the magnitude of the introduced errors. The 
pitch errors of this gear are shown plotted in Fig. 8, in 
which curves A represent the cumulative pitch errors 
of the two sets of tooth faces, and curves B represent the 
pitch errors from tooth to tooth. The excentricity of 
the teeth with respect to the axis is very small and does not 
exceed 0-0004in. The error in the ali nt of the tooth 
relative to a radial line was found to not greater than 
0-000lin. The profile of the tooth, as compared with a 
true involute having the nominal base circle radius, had 
errors at various radii, as shown in Table VIII. 


Taste VIII. 











Rad's, Profile errors, in. 
in, — —_—_—__- — —_—— ~-—— 
B.C . 45. BC. 46. B.C. 47. B.C. 48.1, B.C. 49. B.C. 
3-063 + 0-0002 + 0-00024]— 0-0006 —0- —0-0013 —0- 0012 
2-988 |+ 0-0001 0 0-0006 —0- — 00-0010 —0-0009 
2-913 +0-0001 0 —0-0003 —0- —0-0006 — 0-0005 
2-838 0 0 0 0 


The errors are measured in a circumferential direction 
and @ positive sign implies excess thickness of tooth. 

The error in a of the tooth to an axial plane 
did not exceed 0-000lin. in the jin. length of the tooth. 
The velocity ratio record of this gear meshing with 
P.E. 43 has already been shown in Fig. 7a. The engage- 
ment of those teeth having special pitch errors is indicated 
on the record by the enclosing circles, and the remainder 
of the record may be taken as representative of the normal 
pitch-line motion of pairs of gears such as C.27. The 
variations from uniformity, due to all sources of error, 
measured on the record do not amount to more than 
about 0-0003in., excluding, of course, the special pitch 
errors. 

In the case of the gears P.E. 39, 40, 43 and 44, pitch 
errors were introduced into five of the teeth. hese 
errors varied somewhat, but had an average value of 
0-0005in. The gears in all other respects were normal. 

The gears R.A.53 and R.A. 54 were normal except 
for the intentional error in radial alignment, which the 
measurement showed to be 0 deg. 12 min. between the 
tooth centre-line and a radius The virtual pitch error 
resulting, already referred to in connection with Fig. 6, 
is readily calculated from the tooth dimensions and 
amounts to 0-0005in. The other similar pair of gears, 
R.A. 51 and R.A. 52, were found to have an alignment 
error of 0 deg. 23 min., with a corresponding virtual 
pitch error of 0-0009in. 

In the case of the remaining gears with small errors 
in base circle radius, although this radius is the funda- 
mental dimension the effects are more plain when stated 
as departures of the tooth profile from the correct nominal 
involute. These departures are shown in Table VIII. 
in the same manner as in Table VII. 

As in the case of those teeth incorrect as regards radial 
alignment, these errors also give rise to a virtual pitch 
error, which amounts to 0-0005in. for the gear B.C. 47 and 
48, and 0-0009in. for B.C. 49 and 50. The other pair of 
gears proved to be practically correct. 

The above results of measurements show that the 

° Paper read before the Institution of Automobile E 
~ ar 4th, 1932. We regret to have to record the fact 

yde has died since the paper was written. 


rs, 
t Mr. 


| accurate gauging cylinder L placed in 


additive to the steady power load. The elastic dis- 
tortion of the teeth must have a similar effect, and 
although a pair of gears may turn under a light 
load with perfectly uniform velocity ratio, this is no longer 
the case when the teeth deflect under a heavier load. To 
procure data by which the true importance of this might 
be assessed, a means was therefore incorporated in the 
design of the static testing fixture by which the tooth 
deflections could be accurately measured. 

The apparatus designed for loading the tooth statically 
in the Buckton testing machine is shown in Fig. 9. The 
gear wheel A is mounted on a rigid shaft B supported in 
bearings in the frame casting. The wheel is centred on 
the shaft by two side flanges C to which it is securely 
bolted, as shown. The flanges are provided with a short 
radius arm D which forms an abutment equast the screws 
and thus enables a simple angular 
adjustment of the gear to be made. 

The load is applied to the gear tooth by 
a rack tooth F ground on a sliding 
member G, which is constrained to 
move in a vertical straight line by 
suitably placed rollers. The rack tooth 
is made much thicker than the gear 
teoth to minimise elastic distortion 
of the apparatus and ensure that it is 
the gear tooth that ultimately frac- 
tures. To accommodate the thick 
rack tooth one tooth of the wheel is / 
completely ground away. ; 

The whole apparatus is placed |) 
between the compression platens of 
the testing machine, and special pro- 
vision to obtain axial loading is made 
by introducing cylinders H and J with 
axes at right angles se 
plate K. The line of contact of the 
gear and rack teeth can be adjusted 
by the abutment screw to correspond 


| to any desired stage of engagement 


from tip to root. 
The deflection of the loaded tooth of 
the gear is measured by the use of an 


ted by a flat ~ 


gears are in mesh this load for the greater part of the time 
is shared by two pairs of teeth, but for a short interval in 
each tooth cycle it falls on a single pair of teeth, This pair 
of teeth at this time are in contact near the pitch circle. 
It is therefore safe to say that the tooth load, which is 
eventually sufficient to cause fracture owing to fatigue, is 
only approximately one-thirtieth of the static breaking 
load. It is thus apparent that the static strength of the 
teeth stands in no relation at all to the safe running load, 
and is of very doubtful value as an aid in designing the pro- 
portions of teeth. 

It is contrary to all <a in the testing of materials 
for a metal such as this to fail by fatigue under loads of 
only about 3 per cent. of the ultimate breaking load. 
Hence it may be safely inferred that under running con- 
ditions the actual stresses set up must greatly exceed the 
stress that would arise from the mean applied tooth load 
of 1500 Ib. per inch. The large increase of maximum load 
that can be caused by quite small tooth errors has already 
been discussed, and here, in the wide range of uncertainty 
as to the actual effective tooth pressures, lies the funda- 
mental difficulty in the design of teeth. 

The measurements of elastic deflection of the tooth were 
made on one of the thirty-eight-tooth gears of jin. face 
width. The tooth was loaded in turn at the tip, pitch line, 
and root, and the load was raised to 4 tons by increments 
of 0-5 ton. The deflection was measured at a point about 
Imm. from the addendum circle in every case and is 
given as a displacement in a circumferential direction, 
The deflection was found to be perfectly elastic, within the 
limits of error of the measurement, at the highest loads 
applied and the observations are given in Table X. 





Taste X 
Deflection. 

Load, -— -- ——-— -— 

tons. Tip load, ” Pitch line Root load, 

in. load, in. in. 

0-5 0- 0006 0-0005 0-0002 
1-0 60-0010, 0-0010, 06-0005, 
1: 0-0017, 60-0015, 0-0010 
2-0 0-0023, 0-0021 0-0014, 
2-5 06-0030 0-0025, 06-0018 
3-0 0 -0035, 0-0030 00022, 
3-5 0-0041 0-0033 0-0025 
4-0 0-0047, 0 - 0037 00028 


The smallest load of 0-5 ton corresponds almost exactly 
with the load of 1500 Ib. per inch employed in the running 
tests, and it is interesting to consider how the deflection 
under this force affects the engagement of the teeth. 
Referring to Fig. 10, P O Q represents the line of action, 
P and Q being the limits defined by the points of inter- 
section of the line with the two addendum circles. The 
points of contact of successive pairs of teeth travel along 
the line of action from P to Q and are equally spaced along 
this line, as shown by the graduations at a, b, andc. The 
































the tooth space i iately below the 
tooth under test. The depth to which 
the cylinder sinks in the space varies 
proportionally with the deflection of 
the test tooth, and is measured by 
means of the micrometer M through an 
intermediate end gauge N which has a 
spherical end in contact with the 
micrometer screw and a flat end in 
contact with the cylinder. The micro- 
meter is carried on an arm P rigidly 
attached to the flanges C, and thus f 




















rotates with the gear. It will be seen 
that by the method adopted all effects 
of elastic strain in the apparatus are L 
completely eliminated from the 











A ay 











measurement. The accuracy of the 
deflection measurement is well within 
0-000lin. The results of the static 
loading tests carried up to the point 
of fracture are shown in Table IX.:— 


Taste IX. 





Method of loading. Breaking 
load. 

1. Load erat by rack tooth to the tipo of cach ‘tooth! 13-5tons 
2. 11-9 ,, 
3. ” ” aa? 
4. Load lapplied at the m pitch line. vafivae 166) 18Be® 
5. o Se cee, woop h® 
6. — yaar 6% 
7. Load "applied near the root 15-1 


The running load of 1500 Ib. per inch, which was found 
to be about the limiting load from the endurance stand- 
point, corresponds to a total load of 0-5 ton. When the 














Fic. 9—-MACHINE FOR STATIC TOOTH TESTS 


circular pitch of the teeth being 4.2 mm., the pitch along 
the line of action is therefore 4 x cos 20 deg., or 11-8 mm. 
The total line of action P Q is 20-7 mm, in length, and it 
follows that two pairs of teeth will be in contact, more or 
less sharing the load, for a space of 20-7—I11-8, or 
8-9 mm., followed by a shorter space of 2 « 11-8 — 20-7, or 
2-9 mm., during which only one pair are in contact. 

As shown in Fig. 10, contact is just on the point of bemg 
established at a, while b shows the point of contact of the 
single pair of teeth in action at this instant, the previous 


| point c having passed outside the range PQ. The point b 
| 18 not far removed from the pitch point so that the total 


deflection of the two teeth may be taken to be about 
0-00lin., by which amount the next pair of teeth must be 
out of pitch at the instant of making contact at a. The 
effect of elasticity is therefore very analogous to that of 
radial alignment or base circle errors, or profile errors in 
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general, in leading to a virtual pitch error in the engage- 


ment of every pair of teeth. 

The magnitude of this virtual error also is about the 
same as the errors introduced into the teeth. The engage- 
ment of each pair of teeth must therefore take place with 
some shock, and the new pair somewhat abruptly takes 
part of the load previously borne entirely by the pair of 


teeth at 6. This effect in turn reacts on the total elastic | 


deflection, and in the course of one tooth pitch cycle a 
rather complex variation occurs in the relative angular 
velocity of the gears, and also, on account of inertia, in the 
torque transmitted. 

These considerations lead to the conclusion that even in 
perfectly accurate gears run under load a marked periodic 
irregularity is produced in the velocity ratio and tooth 
load by virtue of the elastic bending of the teeth. The 
importance of this conclusion lies in the fact that the effect 
increases proportionally with the 
torque, and, as indicated above, 
may reach a magnitude which 
exceeds the effect of the pure errors 


complete cycle of deviations from uniform motion, which 
has been ed experi tally, is therefore the result 
of somewhat complex processes. 

The experimental results just described appear to raise 
some points of rather fundamental importance in gear 
design. It is clear, however perfect the kinematic 
action of a pair of gears may be under a light tooth pressure, 
that this perfection vanishes when the teeth are more 
heavily loaded. At low 5 the irregular relative 
pitch-line motion shown in Fig, 11 occurs, accompanied 
by only such small fluctuations in tooth load as are 
necessary to provide the acceleration. When _ the 
speed is raised the inertia of the begins to be 
effective, as already considered, and the fluctuations in 
motion become less, but the sudden augmentations of 
tooth load become greater, as the irregularities in motion 
have to be taken up in the form of elastic deflections. It, 





___ Tooth load 200 ib, per inch 








of dimensions as occurring in 
ground gears. To test this further 
some special experiments were 
made in which accurate measure- 
ments were made of the variation 
in velocity ratio of a pair of the 
gears rotating under load in the 
testing machine at a slow speed. 
For this purpose an apparatus 
designed at the laboratoryft for 
measuring the relative motion 
errors of any mechanism was 
employed. The essential feature 
of the method is the use of two 
smoke film plates attached to the 
gear wheels and rotating with them, 
on which a series of simultaneous 
angular displacements are recorded 
automatically. These records are 
measured by the aid of optical pro- 
jection and should give an exactly 
proportional series for uniform 
motion, while the deviations from 
proportionality show the periodic 
error. 

This test was carried out with 
tooth loads of 200 Ib., 1500 Ib., and 
3000 Ib. per inch, and the results 
are shown by the three curves of 
Fig. 11. The total length of curve 
corresponds to the passage of about 
three teeth, and the ordinates give 
the measured variations in pitch line 
displacement of one gear relative to the other. The diagram 


Fic. 11--ERRORS 
DUE TO ELASTIC DEFLECTION OF THE TEETH 


is divided by the vertical dotted lines into intervals equal | 


to the circular pitch. The first curve, under a light load 
intended only to maintain positive contact of the teeth, 
shows very small errors, comparable with the similar kind 
of result already illustrated in Fig. 7a, by means of the 
motion record obtained on the gear-measuring machine. 
The magnitude of these errors is also in agreement with 
the general order of errors indicated by the case of the gear 
C. 27. 

The second curve shows chearly the effect produced 
by the elastic distortjon of the teeth. There is now a 
pronounced periodic disturbance of the velocity ratio, 
the form of which recurs closely when the cycle of events 
is repeated one circular pitch later. The range of pitch- 
line displacement amounts to about 0-0008in., which 
agrees fairly well with the estimate of 0-0010in. made 
above on the basis of the deflection measurement under 
static load. The third curve shows the same features to a 
still more marked extent.. A greater number of observa- 
tions was included in this case to produce a curve more 
complete for purposes of analysis, and the distribution 
of the points on the curve indicates clearly the consistency 
of the measurements. 

The significance of these irregularities of motion is 
better realised by making an estimate of the theoretical 


OP=10-7mm. 0Q= 10:02mm. ab- bc =11-8 mm. 


Fic.£10 


acceleration involved at one of the sudden turning points, 
such as the well-defined peak P im the third curve. The 
relative pitch-line velocity at the two points a and b 


mately 4-5in. and 2-5in. per second in opposite directions. 
The velocity, therefore, changes by 0-58ft. per second, 
but the interval of time from a to b is only about 0-000045 
second, and the acceleration is, therefore, as much as 
13,000ft. per second per second. This is comparable in 
order with the acceleration due to tooth errors, already 
computed from the record of Fig. 6. 

A reference to Fig. 10 and its context shows, in the 
complete cycle in which a tooth moves along the line of 
action by one tooth pitch, that two pairs of teeth are in 
contact for 8-9/11-8 of the cycle, and only one pair for 
the remaining 2-9/11-8 of a cycle. In the latter short 
period a greater elastic deflection would be expected, and 
the larger peaks such as P probably correspond to this 
period. A complete interpretation of the observed 
cyclical variations is not easily made for two reasons. 
First, events such as a pair of teeth engaging actually 


| dential address. The 


| 


| 
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on either side at P, at a speed of 1500 r.p.m., is approxi- | ~ mp aye for here - j h 
i | the further extension of e ricity supply on the most 
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Unit=1 circular pitch 


Tooth load 1500 Ib per inch 


Unit-! circular pitch 





Tooth load 3000 Ib 


inch 


Unit! circular pitch 
IN PITCH LINE MOTION OF LOADED GEARS 


therefore, follows that even under ideal conditions, such 
as occur with perfect gears under a ‘steady load, the 
instantaneous maximum tooth pressure considerably 
exceeds the mean pressure corresponding to the load. The 
magnitude of the maximum load is not easily computed, 
but the amplitudes of the pitch-line displacements found 
experimentally—Fig. 11—together with the measured 
elasticity of the teeth, indicate that it may approach a 
value double the mean load. 

It may be asked what purpose is served by attempting 
to produce gears within fine tolerances if the initial pre- 
cision of motion is lost to such an extent under load. 
The answer to this is that the disturbance of motion due 
to elastic distortion is algebraically additive to that due 
to inherent errors, and the total irregularity can only be 
reduced to a minimum by accurate workiininahig. Further- 
more, the gears may not always be running under full- 
load conditions. 

It seems possible that the additive effect just referred 
to may be the explanation of some of the cases of anomalous 
behaviour of gears which are well known in practice. Thus, 
one pair of gears may be found on test to run more smoothly 
under load than another pair that are considered to be 
more accurately made. Such an effect might be the simple 
result of the cancellation in the first case of two virtual 
pitch errors, due to elastic distortion and to some form 
error respectively. 








The Incorporated Association of 
Electric Power Companies. 


At a luncheon of the Incorporated Association of 
Electrie Power Companies, held in London on rca | 
last, in celebration of the Association’s twenty-sevent 
anniversary, Mr. W. B. Woodhouse delivered his presi- 
wer co) jes, he said, had a 
territory of over 24, uare miles, in which they had 
expended some £50,000, in providing a supply of elec- 
tricity, and where they had constructed large and efficient 
generating stations, extensive systems of transmission 
mains, and a vast system of distributing mains, which not 
uirements, but ensured 


economical lines. The companies had developed new 
methods of supply and had so lowered the costs that they 
were now supplying one-quarter of the electricity sold in 


| the country at an average price of three farthings a unit. 


occupy an appreciable part of the cycle, and, secondly, | 
two pairs of teeth in engagement at the same time share | 


the load in a manner that depends on the elastic deflections, 
and, therefore, varies from point to point in the cycle. The 


t See “Journal of Scientific Instruments,” Vol. -- 1929, 


p. 152. 


Their experience was the foundation of present-day 
methods of supply, and the great scheme of interconnected 
generating stations which would soon 
under the control of the Central Electricity Board, would 
effect on a national scale what the power companies set 
out to do in their respective areas. The companies had 
been pioneers in many other ways, and it might be claimed 





be in operation, | 


| 


| 





unification of the smaller undertakings with larger 
organisations had pre substantially, and a general 
agreement on the most economical grouping should not 
present any difficulties which could not be overcome by 
good will and by an appreciation of the fact that local 
government boundaries had no direct relationship with 
electricity areas. Given freedom from disturbance of 
tenure, the prospect of expansion before the industry was 
so great that at present one could see no limit to it. The 
era of the domestic use of electricity might be said to have 
begun as soon as reliable domestic apparatus became 
available, and by good fortune it came before the industrial 
depression affected the power load. The supply industry 
had risen to the occasion, for while domestic and lighting 
uses of electricity had quadrupled in the last eight years, 
the total cost to the user had only increased at half that 
rate, and in twenty years the average price of electricity 
for domestic use had been reduced by two-thirds. 

Those great reductions of price had been accompanied 
by a steady expansion of the area in which electricity was 
available. The only areas in which a general supply was 
still lacking were thinly populated districts in which deve 
lopment would follow the prosperous growth of those 
existing organisations which were able by averaging results 
to give a supply without financial disaster. 

Lest members should be unduly impressed by a sense 
of their industry's importance or of its distinetion in having 
a Minister of Transport, an Electricity Commission, and a 
Central Electricity Board to leok after the business, it 
might be useful to remember that the total revenue 
received from the sale of electricity for all purposes in this 
country was about half the amount spent on tobacco. 
that the sales of electricity for domestic purposes equalled 
in pounds sterling only half of the public expenditure on 
tea, and that in the domestic budget on an average only 
one-half of 1 per cent. went to pay for electricity. On the 
other hand, the expenditure on coal, electricity, gas, and 
eandles for domestic heating, cooking, and lighting 
amounted in all to nearly seven times the domestic elec 
tricity bill, and he would be indeed a pessimist who did 
not foresee a larger and larger proportion of that amount 
diverted to the purchase of electricity. 

An industry in which conditions were static might be 
operated by a publicly controlled organisation with 
efficiency, but with the amazing p' and changes of 
electrical science there would be a real danger in entrusting 
the future development of the electricity supply industry 
to such a body. Whatever errors had been made in the 
past, the direction of the electric power companies in this 
country was now in the hands of responsible people with 
a full sense of duty to the public, and if criticisms arose it 
was to be hoped that the general record which they had 
established would not be forgotten. Some of the criticiam 
to which the industry had been subjected had been due to 

isunderstanding, particularly with regard to charges for 
electricity. On the one hand, the industry had been urged 
to supply everyone irrespective of cost ; on the other, the 
critics had condemned high prices without regard to the 
circumstances. 











BRITISH EXHIBITION IN DENMARK. 


Own September 24th there will be opened in Copenhagen 
an All-British Exhibition, under the patronage of H.R.H. 
the Prince of Wales and H.R.H. the Crown Prince of 
Denmark. This Exhibition, which is being organised in 
Great Britain by the Federation of British Industries, 
owes its inception very largely to the desire expressed by 
the Danes to increase their trade with this country, and 
to be given the opportunity of seeing in their own country 
the products of British manufacturers. It will be essen- 
tially an All-British Exhibition, and all exhibits must be 
the product of or manufactured in Great Britain and 


| Northern Ireland, the Dominions, Colonies, or Depen 


dencies. Exhibitors are asked to use to the greatest degree 
possible British-made materials throughout in stand fitting 
and equipment, and the management is reserving the right 
to insist upon the substitution of British for foreign 
material wherever procurable. The Exhibition will be 
held in the “‘ Tivoli,”’ corresponding to Earl's Court ; in the 
‘“* Forum,” corresponding to Olympia; and in the Indus- 
tries Hall. It will be the largest and most important All- 
British Exhibition ever held in Europe. 

All sections of British manufactures will be represented 
at the Exhibition, and the F.B.1. is assured of the co- 
operation of many of the principal firms in the country. 
An interesting feature of many of the inquiries received is 
the fact that manufacturers are making an extensive 
study of the potentialities of the market before arranging 
their exhibits. There has perhaps been a tendency in the 
pest for exhibitors to show their goods in a “ take-it-or- 
eave-it ’ spirit, but they are now determined to find out 
the special requirements of their future customers and to 
show them that they can produce the best in those 
particular lines. 

The opportunities offered to British manufacturers 
are extensive. In 1931 only 15 per cent. of the total imports 
into Denmark came from Great Britain,.and apart from 
the chances of those firms which already do business in the 
country increasing their trade, there are many new markets 
into which British manufacturers can reasonably hope to 
enter. 








Ix the course of a paper read before the North Stafford. 
shire branch of the National Association of Colliery 


that in face of great difficulties and many prejudices they | Managers, Mr. J. I. Graham, Deputy-Director, Mining 
had demonstrated their national value and their ability to | Research Laboratory, University of Birmingham, said 
take an even more important part in the future develop- | that experiments he had carried out showed that coal 


| ment of electricity supply. Despite trade depression, the 


progress of the industry was continuing at a rapid rate, 


free from cracks and fissures is extraordinarily gas-tight. 
The results obtained from the rate of flow of methane 


and the stage was set for even greater things when national | through a slab of coal 0-3 cm. in thickness with a difference 


prosperity returned. 
stations and unification of existing resources were assured 
by the Central Electricity Board’s control. Distributing 
powers had been granted over practically the whole of 
the country by or at the instance of the Electricity Com- 


Generation at the most efficient | in pressure of 1 atmosphere on the two sides of the slab— 


the area available for flow being 3 square centimetres— 
showed the very small figure of 0-006 c.cm. per hour, or, 
translated from the metric system, about one-fifteen- 
thousandth of a cubic foot of gas per square foot of surface 


missioners, and the scramble for territory was over. The ' for a thickness of jin. of coal. 
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A Gas-Fired Reheating Furnace. 


We recently had an opportunity of inspecting at the 
Rotherham Forge and Rolling Mills a new type of gas-fired 
furnace, which is being introduced into this country by 
the Wellman Smith Owen Engineering Corporation, Ltd., 
of Victoria Station House, Westminster, 8.W. 1. It is the 


invention of a Belgian engineer, and has been named | 


after him, the Wellman-Chantraine multiflame furnace. 
The drawing and photograph which we reproduce below 
represent that furnace, but it should be 
this example, the first of its kind in the Sheffield district 
was built as an adaptation of an existing furnace, so that 
although it embodies the Chantraine principle on broad 
lines, it does not necessarily represent the design of a 
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furnace built de nove. It is used im the reheating of alloy 
steel plates of high quality, which involves the use of a 
reducing flame and a very even heat throughout the 
furnace. 

This furnace has now been in operation for nearly a 
year, and, we gathered, to the complete satisfaction of the 
owners. Up to the present, we believe, such operations 
have been carried out almost exclusively either in coal- 
fired furnaces, in which the plates rested on the incan- 
descent bed of fuel and were heated also by the flames pro- 
duced above, or in gas-heated furnaces in which the com- 
bustible mixture was introduced at several isolated points 
along the length of the hearth. In either case the heating 
effect cannot be really uniform over the whole area of the 
plate, a matter which is of the utmost importance with 
the special alloy steels now so much in vogue. In the 
Chantraine furnace, however, it is claimed that a very 
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even heating is effected over the whole area and that a 
reducing atmosphere can be maintained without 
emission of smoke. 

The characteristic of the furnace is best shown in the 
cross-sectional view above. The chamber has a double 
arched roof and air is supplied, under a slight pressure, to 
the space between the two arches. The bricks of the lower 
arch are perforated for the admission of air to the furnace. 
The gas, which in this case is taken from the town's mains, 
but could, of course, be supplied by a local producer, is 
admitted to the furnace by side openings just below the 
perforated arch. It consequently floats up into the crown 
and forms a blanket there, into which the jets of air 





pointed out that | 


the 


impinge. The result is, virtually, a case of burning air in | 
an atmosphere of gas. There is a very thorough admixture | 
of the air and the gas throughout the whole area of the | 


roof of the furnace, and a very even temperature is pro- 
duced. The conditions are very different from the usual 
type of gas-fired furnace, in which a mixture of gas and air 
is introduced into the furnace at a few isolated places and 
consequently produces local heating, while the small number 
of orifices is not conducive to the thorough mixture of the 
gas and air. At the same time the flame in the Chantraine 


furnace beats down directly on to the charge of the hearth, 
and the air flowing through the spaces above the arch cools 





| gas blanket first and so will be consumed. 


the roof while it, itself, is heated so that heat is conserved 
to the utmost. It will be noticed that in the case of the 
furnace under review this conservation is carried even 
further in the left-hand chamber, which is intended to work 
at a higher temperature than that on the right. A third 
arch has been built above the air passage and serves as an 
exit for the flue gases, so that they jacket the roof. 

It follows, from this arrangement, that an oxidising 
atmosphere cannot reach the charge being heated, for all 
the air introduced into the furnace must pass through the 
At the same 


/ 


the auxiliary oil pump had to be kept in service to supply 
lubricating oil to the turbine bearings and a considerable 
amount of ojl was thus spilt over the magnesia covering 
of the steam chest and around the turbine. This kept on 
burning for some time after the machine had come to 
rest and a considerable fire developed. 

Fire apparatus from three fire houses of the City of 
Indianapolis responded to the alarm and fought the blaze 


| until after three o’clock in the morning. 


time the flame beats directly downward on to the charge, | 


and subsequently helps to heat the bottom of the bed. 
After combustion the gases pass ports in the 


through 
floor, near the door of the furnace, and are drawn through | 
| centred, is located remote frqm the turbine proper, and 


a recuperator below, As shown in the drawing, the 
recuperator at Rotherham is built of brickwork, in which 
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there are alternate passages for the waste gas and the 
incoming air, so that the waste heat may be conserved. 
The inventor, however, prefers an arrangement in which 
the waste gases pass through rectangular “ tile’ pipes, 
so stacked that the air for combustion is split up into a 
number of fine streams, while the pipes are free to expand 
and contract under changes of temperature. 

The right-hand furnace at Rotherham has no chimney 
in the general sense of the term. (We should point out 
that those stacks which appear in the engraving to belong 
to the furnace under review serve other purposes). The 
outlet flue of the furnace stops at the level of the furnace 
roof and is there baffled, to some extent, by loose tiles. 
It can be seen on the extreme right of our drawing, but 
the tiles are not included as they are arranged to suit the 
immediate requirements. 

The convenience of being able to draw fuel from the 
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mains, supplied by the surplus gas from the local coke 
ovens, and the mitigation of the smoke nuisance common 
in many metallurgical operations seem to us to incen- 
tives to the serious consideration of the merits of this 
furnace. 








TWO POWER STATION ACCIDENTS IN U.S.A. 


Two very unusual accidents in power stations of the 
United States are recounted as follows in Power, of New 
York : 

Shortly after midnight on March 15th an oil leak 
developed in the high-pressure oil system of one of the 
35,000-kW turbine units recently placed in service at the 
Harding-street station of the Indianapolis Power and 
Light Company. The leaking oil ignited when coming 
in contact with the high-pressure steam chest piping. The 
operator on duty attempted to stop the leak while the 
machine was in service, but, failing to do so, the unit 
was taken off the line and shut down. 


Some damage to the valve operating relays and other 
steam chest parts was caused around the turbine itself 
In addition, the tile walls and floors of the plant were 
covered with about }in. of oil soot, and other minor damage 
in the vicinity of the fire was done. 

The steam chest around which the fire developed and 


because of this, damage to the turbine generator was little. 
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Late Tuesday forenoon—the 15th-——-the unit on which 
the fire had occurred was so hot that company employees 
could not toueh it, No major damage was done, however, 
to this turbine generator unit, and after minor repairs 
have been made around the steam chest and valves, it 
will again be available for service. 

An interesting feature of this fire is that the leaking wil 
was ignited by the temperature of the steam chest parts 
with which it came in contact and which contained steam 
at a temperature over 700 deg. Fah. 

The other accident occurred when on March 22nd 
two labourers employed by the Brooklyn Union Gas 
Company fell into a 60ft. steel bin, containing 20 tons of 
pulverised coal. Like quicksand, the coal rapidly closed 
over their heads and suffocated them. 








Nickel Steel Direct from the Ore. 


Tue possibility of the commercial production of nickel 
steel directly from the nickel-copper ores of the Sudbury 
district, Ontario, is said to result from recent researches 
in the laboratories of the Department of Mines, Ottawa. 
in a bulletin on “ The Semi-direct Production of Nickel 
Steel from Sudbury Ore,” the authors, Messrs. T. W. 
Hardy and H. H. Bleakney, reveal that nickel-iron sponge 
has been made successfully in a direct process from the 
ore, and the sponge was used in the production of nickel 
steels, which compared favourably in physical or strength 
tests with nickel steels of similar §.A.E. specifications made 
in the ordinary way. The metallurgical practice at present 
followed in the treatment of the Canadian nickel ores 
isolates nickel in pure form, while the larger content of 
iron in the ore is wasted as s The fact that these ores 
contain the iron and the nickel, so laboriously separated, 
and that iron and nickel are afterwards reunited in the 
manufacture of nickel irons and steels, has been the incen- 
tive for several attempts to produce nickel iron alloys 
directly from the ores. e Colvocoresses’ process, 
developed and patented by G. M. Colvocoresses, is one 
referred to as probably the most interesting of such 
attempts. It produced a nickel-copper pig iron containing 
nickel, copper, and iron in the same proportions as they 
existed in the ore. It is believed that the large proportion 
of copper, which was as much as one-third of the nickel 
content, prejudiced the steel trade, and the process 
involved large capital expenditures, including both blast- 
furnace and open-hearth plants. Several hundred tons 
of steel were made experimentally ‘by the Colvocoresses’ 


, process, but it has not been put into commercial use. 


With full field on the generator, the unit came to rest | 


in approximately twenty minutes, but during this period 





By the new process, developed in the Mines Department 
laboratories, much cireuitous procedure would be elimi- 
nated and the iron which occurs in large proportions in 
the ores would be utilised rather than wasted in the slag. 
Messrs. Hardy and Bleakney state that none of the various 
steps are difficult and most of them are already in practical 
operation in other processes. Disseminated ore from the 
Falconbridge Mine, near Sudbury, was used as the raw 
material in the experiments. Concentration by selective 
flotation produced copper concentrates and also the nickel- 
iron concentrates which, by successive stages in roasting, 
sintering, and other heat treatments, were reduced to 
the metallic nickel iron sponge ultimately turned out in 
the form of briquettes. These briquettes were used in 
practical tests in the making of nickel-steel ignots, the 
charges to the furnace including, besides the briquettes, 
suitable weights of boiler plate punchings, along with 
ferro-silicon, ferro-manganese, and other ferro-alloys 
necessary to produce the specifications of steel desired. 

Referring to the physical tests of steel specimens, the 
authors state that if due allowance is made for differences 
in composition the steels made from Faiconbridge sponge 
are quite comparable to steels made from the usual raw 
materials. This is the only conclusion that should be 
drawn, since no attempt was made to eliminate many 
variables in melting practice and heat treatment that 
must be taken into account before it is possible to state 
with any degree of accuracy that steels made from nicke! 
iron sponge are, as a class, better or worse than steels 
made by the usual method. 
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A New Two-Stage Compressor. 

COMPRESSED air is finding a wider and wider field of 
usefulness in engineering, and in consequence much atten- 
tion has been directed in recent years to the design of 
compressors. An interesting example of a new design is 
illustrated by drawings and engravings on this page. 
The 50 cubic foot machine illustrated above has been 


developed by Mr. J. Holloway, and was built by the | 


Laycock Engineering Company, of Millhouses, Sheffield, in 
whose works it has been running very satisfactorily for some 
time. It has two cylinders and four-stage compression. 
From the drawing—Fig. 1—giving a sectional view of 
a 100 cubic foot compressor which has just been com- 
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pleted, it will be seen that there are two pistons in the 
cylinder. They, however, do not operate as opposed pistons 
in the accepted sense, since both move simultaneously 
in the same direction. The travel of the upper piston is 
smaller than that of the lower, however, so that the air 
between them is compressed. The designers call the lower 
piston the compression piston, and the upper one the 
balance piston. The presence of the balance piston at 
once differentiates this machine from one of the normal 
type. Referring to the drawing—Fig. 1—it will be seen 
that the compression piston is connected in the ordinary 
way to the crank pin of the crank shaft. The balance 
piston is driven from the compression piston through a 
rocking lever, whose arms are set at about 60 deg. The 
upper arm is connected by a pair of links to the cross- 


head, while the lower arm is attached by links to the | 
Referring now to the diagram—Fig. 2— | 


balance piston. 


SECTION AND ELEVATION OF 100 CuBiICc 





which represents the rocking lever and its attached links, 
it will be seen that the stroke of the compression piston 
moves the upper arm over the are GH. The lower arm 
at the same time oscillates over the arc H J. Since the 
pistons only move in the vertical plane, only the vertical 
component of the are through which the arms of the rock- 
ing lever travel affects their movement. Hence, while 
the compression piston moves through a vertical distance 
of H G, the balance piston, connected to the lower arm, 
only moves a distance equal to the vertical distance 
| between J and H. In actual fact, owing to the obliquity 
| of the connecting link the distance travelled is even less. 
Thus, on the upward stroke the space between the two 
pistons is continually lessening. 
An interesting feature of the mechanism is the balance 
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obtained at the top dead centre. In this position the two 
arms of the rocking lever are respectively at G and H, 
whilst the air between the pistons is at delivery pressure. 
This pressure is exerted on the top of the compression 
piston, and in an ordinary machine would be transmitted 
to and carried by the crank pin bearing and crank shaft 
bearings, which would transmit the load to the frame. 
| Here, however, an equal pressure is exerted on the balance 
| piston. This load is transmitted through the link to the 
| lower arm of the rocking lever, and hence vid the upper arm 
| to the compression piston, the pressure upon which it 
| balances. There is then at this point of the stroke no load 
| on the crank pin whatsoever, and theoretically at least, 
| even if not practically, the connecting-rod could be dis- 
| connected from the crank. At any other part of the stroke, 
| of course, there is a load on the crank pin, since at half 
stroke—for instance, when the rocking lever is in the 





position shown in the diagram, Fig. 2—the moment of the 
force transmitted by the link from the balance piston 
about the centre of rotation A of the rocking lever is less 
than that of the link from the compression piston. Owing 
to the fact that at any and every point of the stroke the 
limbs connecting the two pistons to the rocking lever are 
in tension, these rods may be made quite light without a 
stress of 3 tons per square inch being exceeded. The 
introduction of the balance piston, it is claimed, elimi- 
nates all shock and hammering on the crank and bottom 
end bearings at the point of highest compression, while 
the turning moment is more even, with the result that a 
very smooth-running, quiet, and vibrationless machine 
is obtained. 

The full cyele of operations can be followed from the 
drawing, Fig. 1. On the upstroke air is drawn in through 
the suction valve into the space below the compression 
piston, is compressed and delivered through an inter- 
cooler to the space between the two pistons. This space 
is increasing in volume to receive the air delivered to it 
throughout the stroke, and it should be noted that during 
this stroke the compression piston is in perfect balance, 
the compressed air loading it equally on both sides. 
In addition, as bottom dead centre is approached, the pull 
exerted by the balance piston through the links and 
rocking lever upon the main crank becomes less and less 
effective as the moment of the link around the rocking 
lever fulcrum becomes smaller and smaller. On the up- 
stroke, the air is compressed between the two pistons, 
which finally at top dead centre, as has been previously 
pointed out, attain a position of balance. An interesting 
feature of the design is the incorporation of an air filter 
in the cover. The space within this cover is open to the 
upper side of the balance piston. Consequently, on the 
upstroke of this piston which corresponds with the suction 
stroke of the pressure piston approximately only half the 
full quantity of air required to fill the cylinder is drawn 
through the filter, the other half being “ displaced ” into 
it by the motion of the balance piston. On the down- 
stroke of the latter, air is again drawn through the filter. 
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It is claimed that owing to the continuous flow of air 
through the filter, brought about in this way, its operation 
is considerably quietened. The machine shown in the 
drawing has a cylinder diameter of 9in. and a compression 
piston stroke of 9}in. It runs at 400 r.p.m. 

From the engravings the neat appearance of a completed 
machine can be seen, while the appearance of the interior 
when the covers are removed can also be observed. 
The machine illustrated in the half-tone engraving can com- 
press 50 cubic feet of free air per minute, and has been 
run in the maker’s works for a period of more than eight 
months. The cylinder diameter is 5in., and the com- 
pression piston has a stroke of 6in. The compressor runs 
at 450 r.p.m. 








X-nay CRYSTAL ANALYSIS AND ITs VARIOUS APPLICATIONS.- 
The discourse to be given by Sir William Bragg at the Royal 
Institution conversazione on Friday evening, May 6th, will be 
related to the various developments in pure and applied science 
which have depended on the use of the X-ray methods of analys- 
ing crystal structure. In order to supplement the discourse, 
which cannot refer to more than a few of the more important 

ints, an exhibition is being arranged in the rooms of the Royal 

titution, which will demonstrate more fully the work that 
has been done. The contributors will be those who have carried 
on research work in this subject in various British laboratories, 
so that the result should be interesting and, as far as space 
allows, comprehensive. As there may be many who, being 
in in these developments, would like to see the display, 
the Managers of the Royal Institution would like it to be 
generally known that all members of scientific societies or senior 
tudents of universities and technical institutions, and others 
interested in this work will be welcome if they present them- 
selves at the Royal Institution, 21, Alb le-street, W. 1, 
at any time between 10 a.m. and 6 p.m. on Monday, May 9th, 
or Tuesday, May 10th. The M rs would be glad if such 
visitors would leave their names and addresses. 
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Express Passenger Train 
Electrification.* 


Given suitable conditions, it is quite practicable to 
make a marked increase in the speed of express passenger 
trains, even when such trains are as heavy as or heavier 
than any in general use to-day. As an example of this I 
would like to refer to the electrification of thé New York— 
Washington section of the Pennsylvania Railroad, which 
is now under construction in the United States. For this 
scheme 150 electric locomotives are being built, of which 
60, each of 2500 horse-power, are for freight service, and 
90, each of 3750 horse power, are for aryey service, 
These passenger locomotives are intended to maintain a 
steady speed of 90 miles per hour on a reasonably level 
track when hauling loads up to 1000 or 1100 short tons. 
Under these conditions the tractive effort of the motors in 
the locomotive will be 18,000 Ib. The railway authorities 
feel that this speed is necessary if they are to keep pace 
with the steady increase of speed of other classes of 
passenger transport, particularly the private car and the 
aeroplane. The private car obviously has its own advan- 
tages, especially in the conditions prevailing in the States, 
where there are thousands of miles of wide concrete high- 
ways on which cars can maintain a speed of 60 miles per 
hour or more over long stretches. For the passenger in a 
still greater hurry there is the aeroplane. The railway train 
possesses certain inherent advantages, and it is thought 
should be able to hold its own against competition if run 
at a speed rather higher than that of the private car and 
rather less than that of the aeroplane. In the future 
further advances may be made in the same direction, and 
there is talk of a slogan which combines “ 150 lb. rails, 
100,000 Ib. axle loading, and 100 miles per hour,” 

From the foregoing it is clear that any speed up to 90 or 
100 miles per hour is quite practicable and with any load 
that is likely to be useful. This statement, however, calls 
for the qualification that both the rolling stock and the 
track must be suitable, and of these the track is perhaps the 
more important. Not only must the curves be of large 
radius and be provided with suitable transition curves and 
super-elevation, but the condition of the track must be 
continuously maintained to a high standard. Again, if the 
line has been signalled for a normal maximum speed of 
60 to 70 miles per hour, considerable alterations will prob- 
ably be necessary if speeds of 90 to 100 miles per hour are 
to be realised with safety. If the track is satisfactory, 
modern bogie coaches will run at this high speed without 
excessive vibration or oscillation, although possibly there 
is room for improvement in this direction. 

Coming to the question what could be done in this 
country without embarking on an extensive programme of 
track and signalling alterations, | assume that under 
present conditions a steady speed of 75 miles per hour, 
rising occasionally to 80, would be permissible, subject, of 
course, to existing speed restrictions at particular points. 
On this assumption I have worked out a run corresponding 
to that of the well-known 5.30 p.m. train from King’s 
Cross to Newcastle, stopping en route at Grantham, York, 
Darlington, and Durham. At present this train arrives at 
Newcastle at 10.50. The average speed including stops is 
therefore 50-4 and the average running speed 53 miles per 
hour. 

Taking the same tram, viz., twelve coaches with a 
weight including passengers of 400 tons and an electric 
locomotive of 2600 horse-power with suitably designed 
characteristics, the journey to Newcastle, with the same 
stops and the same permanent speed restrictions as at 
present, and with an allowance of ten minutes for tempo- 
rary restrictions, could be completed in 4 hours 25 minutes ; 
i.c., the train would reach its destination at 9.55 instead 
of at 10.50 as at present. 

It would no doubt cost rather more to run the train at 
this speed than on the present timing, but it may be 
interesting to point out that in respect of what is probably 
the principal item, viz., electric power, the extra cost, 
assuming power at a halfpenny a unit delivered to the over- 
head line, would be something like £3, and that this would 
be offset by the increase in receipts if only two additional 
passengers were carried the whole distance at the ordinary 
third-class rate. 








A New Hack Saw Frame.—We have to thank James Neill 
and Co. (Sheffield), Ltd., for a sample of a new hack saw frame of 
very neat design which they are putting on the market. The 
frame itself is made from H-section steel, bent downwards at 
the ends. At each of the extremities a square aperture is formed ; 
that at the forward end receives the front hook, whilst through 
that at the back there passes a long square tang, the greater 
part of which is screwed. This tang enters a hollow cast handle, 
which can be rotated in order to put tension on the blade. The 
maximum length of blade which can be taken by the frame is 
l2in., but owing to the length of the screwed tang shorter 
lengths down to Qin. can be accommodated. The frame is 
sufficiently rigid and at the same time light. It balances nicely 
in the hand. The workmanship throughout is good. 

FREQUENCY STANDARDISATION AT BIRMINGHAM AND LONDON. 

An example of an attempt to economise in connection with 
the standardisation of frequency is afforded by some work that 
is being carried out by the Metropolitan-Vickers Electrical Com- 
pany. The order is for some 50-cycle modern rotary converters, 
whieh are to replace 25-cycle machines at the Tyburn-road and 
Chester-street sub-stations of the Birmingham Corporation ; 
and also for 50-cycle transformers for operating the new 
machines. The special feature of the job is that the new 
rotaries are to be erected on the bed-plates of the original 
machines and they are to utilise the bearing pedestals of those 
machines. Three 1000 r.p.m. rotaries for the Tyburn-road 
automatic traction sub-station will be rated at 500 kW and will 
be motor started, while the new 50-cycle transformers will be 
designed to be operated at 10,750 volts, the pressure that has 
been adopted for the Birmingham feeder system. The new 
50-cycle machines in the Chester-street manually operated 
sub-station, which deals with a lighting and traction load, will 
consist of a 2000-kW and two 1800-kW, 500 r.p.m., 50-cycle 
motor-started converters arranged for reactance and booster 
and voltage control respectively, with transformers for operation 
from the 50-cycle, 1076-volt supply. From the London Electric 
Supply Corporation the Metropolitan-Vickers Electrical Com- 
pany has also received an order for two 1500-kW rotaries, and 
from the Bermondsey Borough Council an order for three 
500-kW machines. y 

* Excerpt from “The Effect of Railway Electrification 
Train Working,” by F. Lydall. 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
A Brightened Outlook. 


THE expectation of additional protective measures 
for the iron and steel industries has brightened the trade 
outlook considerably and Midland industrialists consider 
that they will be given a chance of at least securing for 
themselves the home market. Will the anticipated further 
duty be a means to a real trade revival ? is the question 
now being debated, and there appears to be a predomin- 
ence of “ Ayes.” Producers have not lost sight of the 
fact that despite the general 10 per cent. duty levied some 
time ago, and the exchange difference, supplies of foreign 
semis and some other descriptions of iron and steel have 
recently been procurable by manufacturers in this area 
at prices below those prevalent before the duty was 
imposed. It is hardly likely, however, that Belgian and 
other competitors will be able to bridge the gap expected 
to be created and supply material at competitive prices 
in this market. Indeed, a real chance may be given to the 
home producer to increase his output at the expense of 
foreign rivals, and it would appear that Continental iron 
and steelmasters stand a good chance of loosing one of 
their very valuable export markets. No immediate 
effects could be expected from a new situation, for huge 
stocks of foreign low-priced material have been accumu- 
lated in the Midlands. These stocks, which stand between 
the British producers and their enjoyment of the home 
market, are, when compared with the shrunken volume 
of trade, immense, and it must be many months at the 
current rate of consumption before they are used up. It 
has to be recollected that no less than 288,739 tons of 
blooms, billets, &c., and 311,540 tons of sheet bars and 
tin-plate bars have come into this country from abroad 
during the past six months, and a large proportion of this 
material is still unabsorbed. However, the knowledge 
that they may now have a fair chance of successfully 
competing with the foreigner in the home market has so 
cheered producers in the Midlands that a revival of 
industrial activity in anticipation of the demand would 
not cause surprise. 


Increasing Activity. 


Several Midland industries show a mild improve- 
ment in trade, and employ ment at quite a large number 
of works is increasing. Though there has as yet been no 
appreciable effect on the basic industries in this area, 
the larger consumption of material must eventually be 
felt by producers of iron and steel. This week it is reported 
that there has been a further slight improvement in the 
heavy edge tool industry, which has been notably quiet 
for over a year. Inquiries are more numerous, and 
quantities of rather larger dimensions than have been 
ruling of late. The South American market is still slow, 
but the home trade has picked up somewhat. General 
and constructional engineering remains quiet, but in 
some cases increased activity is reported, chiefly for the 
motor industry and the electrical trades. Subsidiary 
firms are in some cases becoming busy. The heavy engi- 
neering foundries do not make much progress, but there 
is slightly more movement in the light castings foundries. 
There is a fairly good call for engineering tools. The hollow- 
ware industry in the Black Country is moderately well 
employed and hardware manufacturers are doing a little 
better than they were. 


Market Position. 


As was to be expected, with the development of 
import duties on iron and steel in the balance, little 
business has been done on the Birmingham market this 
week. It was sincerely hoped that a substantial tariff 
would be imposed, for the last three months have proved 
such a disappointing period, owing to lack of demand 
and the keen competition of low-priced Belgian and 
French material, that native producers are almost dis- 
heartened. Production in this area has been further cur- 
tailed, and makers have had to stand by and see orders 
going to the Continent. During the past week, however, 
there has been little, if any, business, either for home or 
foreign producers. No test has been afforded to market 
values, which in the main remain as a week ago. 


Pig Iron. 
The heavy steel trade shows no improvement, 
though there are rumours of encouraging inquiries being 


received at some of the mills. Contracts for constructional 
steel are not numerous, and specifications for the steel 


mills are very difficult to secure. Selling prices in the | 


controlled branches are unchanged, but the Steel Manu- 
facturers’ Association meets this week to consider the 
position. In the half-products department there is some 
fall in the level of prices. Billets have been offered at as 
low as £5 2s. 6d., but offers failed to be taken up. Most of 
the mills adhere to the recent quotation of £5 7s. 6d. Re- 
rollers continue to ask £6 7s. 6d. for re-rolled bars and 
£7 5s. for all-British bars. Sheet bars are named at £5 
to £5 5s., while Staffordshire hoops command £9 10s. 
Boiler plates are £8 10s. 


Finished Iron. 


The position in the finished iron trade in Stafford- 
shire goes from bad to worse, and while marked bar makers 
with difficulty maintain selling prices at £12 per ton, pro- 
ducers of Crown grade bars are not so fortunate. During 
recent weeks the tendency has been towards easier prices, 
and at date there are reported to be makers in this area 
ready to accept £9 2s. 6d. for their products, despite the 
fact that it is generally asserted that £10 per ton is a 
reasonable selling rate. Possibly those ironmasters who 
have cut prices so heavily have done so in an endeavour 
to meet the offers received by users from outside districts. 
These offers are said to be in the neighbourhood of £8 15s. 
The material is held to be inferior to the Staffordshire 
product, but the price is very tempting to Black Country 


users. There are few orders passing for nut and bolt and 
fencing bars, even at the low price of £8 7s. 6d. Iron strip 
is in moderate request, the selling figure being £10 10s. 
per ton. 


Galvanised Sheets. 


The galvanised sheet market is weak and mills 
are anxiously pressing for specifications for early delivery. 
There is a rather better inquiry from some overseas markets, 
but orders are irregularly distributed. Market values have 
fallen £9 5s. to £9 7s. 6d., now being the basis for 24-gauge 
corrugateds. 


Improving Tendencies. 


Midland manufacturers derive some encourage- 
ment from the official statistics of trade during the month 
of March, which undoubtedly reveal tendencies in the right 
direction. Manufactured exports were up and imports 
down as compared with February, but the depression which 
still hangs heavily over the whole world is illustrated by 
the fact that our exports were considerably less than those 
of March last year. Industrialiste in this area still find 
indications of improving business hard to discern; yet 
there is no mistaking the significance of the returns. 
The adverse trade balance is in process of modification 
by the method of buying less from abroad, and producing 
more at home. It is observed that the most substantial 
decline in March imports was under the heading of * Articles 
wholly or mainly manufactured."” The most unsatis 
factory item in the returns is that concerning exports of 
coal, which show a further drop during the month of 
£572,000. The returns are on the whole taken as a happy 
augury for the future. 


Obituary. 

Death last week claimed two Birmingham gentle- 
men who had been identified closely with the industrial 
life of Birmingham and South Staffordshire for many 
years. The death occurred at Edgbaston, Birmingham, on 
Saturday of Mr. E. C. Keay. Mr. Keay, who was seventy- 
nine, was chairman of E. C. and J. Keay, Ltd., bridge and 
constructional steel builders, of Birmingham, Darlaston, 
and London. He was the elder son of a South Stafford. 

shire ironmaster, who died when he was seventeen. The 

| care and conduct of a by no means inconsiderable business 
| at West Bromwich fell upon him. About 1887 his younger 
| brother, the late Mr. James Keay, having become asso- 
| ciated with the enterprise, the works of Carter, Ford and 
| Co., at James Bridge, Darlaston, were acquired, and it 
| was here that the building of roofs and bridges, the branch 
| of constructional steelwork with which the firm is iden 
tified, was developed. The bridge-building side of the 
business was extended, and much work of this nature was 
carried out, both in this country and abroad. Apart 
from his own business, Mr. Keay was a director of the 
South Staffordshire Waterworks Company, the Lodding- 
ton Ironstone Company, and the New Cransley Iron and 
Steel Company, Ltd. Formerly he was chairman of C. 
Akrill and Co., Ltd., of West Bromwich, and a local 
director of Barclays Bank, but he retired from both these 
positions owing to ill-health. He leaves two daughters 
and a son, Mr. Douglas Keay, who is engaged in the 
business. 

Mr. Charles Retallack, who died at Sutton Coldfield 
on Friday, in his eighty-second year, was a prominent 
ironfounder. For many years he had been associated 
with John Harper and Co., Ltd., Willenhall, and 
for a considerable period was managing director of the 
company. A very energetic man, he only retired from 
active work two years ago. His two sons, Messrs. A. L. 
and J. F. Retallack, are both connected wth the manage- 
ment of John Harper and Co., Ltd. Mr. Retallack was 
also a director of C. and L. Hill, Ltd., brass and iron- 
founders, of Willenhall ; chairman of the Willenhall and 
District Ironfounders’ Association; and Vice-president 
of the British Cast Iron Research Association, of which he 
was one of the founders. 

















LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER. 
Textile Machinery Exports’ Upward Trend. 

CoMPARED with a year ago, March shipments 
of textile machinery represented an improvement in value 
of more than 13 per cent. and in quantity of about 30 per 
|eent., so that, although exports still fall very much 
short of what they were in 1930, the current tendency 
may be regarded as distinctly favourable. There is ground 
for hope that both in the home and overseas branches of 
the business textile machinists have now the worst 
of the depression. The March shipments were 5329 tons, 
valued at £467,523, and included 3751 tons of spinning 
and twisting machinery of the value of £328,677, and 1201 
tons of weaving machinery, valued at £89,360. Last 
month's totals compared with 4108 tons and £412,904 
| in 1931, and 7790 tons and £775,805 in 1930. Apart from 
| British India, whose takings are gradually assuming bigger 
proportions, the most notable features of the March returns 
were heavier shipments to both China and Japan and a 
| relatively substantial decline in the exports to France. 
| Exports to India headed the list with a value of £142,967, 
| followed at a considerable distance by Japan with £38,745, 
| China £34,860, Russia £22,657, South America £21,731, 
| Germany £18,357, the United States £17,096, the Nether- 
lands £15,088, France £13,120, and Australia £5753. 
Shipments to “other European countries” during the 
month under review reached a total of £92,784, compared 
with £75,622 in the corresponding month of last year The 
aggregate exports for the first quarter of the present year 
were 16,415 tons, valued at £1,430,717, compared with 
12,287 tons, valued at £1,267,117 in the January-March 
period of 1931, and 26,681 tons and £2,539,447 in 1930. 
So far during the present year shipments of British textile 
machinery represent an improvement of 33 per cent 
in quantity and of 12-8 per cent. in value over those of the 
first three months of 1931, so that the percentage increase 
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during March has kept pretty well with the develop- 
ment in January and February. 


Locomotive Builders’ Loss. 


A marked reversal in the fortunes of the company, 
due to the acute world depression and its reaction on the 
locomotive building industry, is indicated in the annual 
report of Beyer, Peacock and Co., Ltd., of Gorton, 
Manchester. Four years ago, in 1928, the year’s operations 
resulted in a fit of £39,497. This was followed by a 
decline to £26,499 in 1929, and an appreciable rise to 
£87,259 in 1930, the dividend distributions on the ordinary 
shares in the three years being 5, 3 and 8 per cent. The 
past year’s results, however, indicate a loss of £66,543 
and the dividend on the preference shares for the second 
half of the year is passed. In 1930 the sum of £40,000 
was placed to the reserve fund, but the accounts for the 
year under review include £60,000 which has been trans- 
ferred from that fund, and against the sum of £16,019 
which was brought in only £1226 is carried forward to the 
current year’s accounts. It may be recalled that in the 
last annual report of Nasmyth, Wilson and Co., Ltd., 
Patricroft, Manchester, another well-known Lancashire 
firm of locomotive builders, it was stated that the number 
of orders for locomotives received by them during the 
1930-31 financial year was 72 per cent. less than the 
average for the past thirty-five years, and that the reduced 
demand had resulted in increased competition. 


The Fleetwood Dock Scheme. 


The Fleetwood Town Council is urging upon the 
London, Midland and Scottish Railway Company the 
desirability of proceeding with the new dock scheme for 
the port. The estimated cost was in the neighbourhood 
of £750,000, but little has been heard of the project since 
about the end of 1930, when it was being prominently 
discussed. 


Obituary. 


Mr. O. 8. Hall, head of the firm of Robert Hall 
and Sons (Bury), Ltd., textile machinery manufacturers, 
died last Saturday at his residence, ‘‘ Waterhouse House,” 
Bury, at the age of sixty-nine years. Mr. Hall was a 
member of the Executive Council of the Association of 
British Chambers of Commerce, and on four occasions 
had been President of the Bury Chamber of Commerce. 


Non-ferrous Metals: A Recovery. 


After a process of declining prices, which has 
extended with but few and minor interruptions since 
about the middle of January, it is refreshing to report a 
general recovery in the values of non-ferrous metals since 
last week, although, of course, the net gains represent 
but a fraction of the losses that have occurred during the 
past three months. The liquidation movement, for the 
present at all events, appears to have run its course, and 
at the low prices that were being indicated a week 


fresh buying interest has been awakened. The additions! 
curtailment of tin production, on a scale which will be 
equivalent to about 8000 tons a year, has had a somewhat 
‘* bullish ’’ influence on the tin market, and values of the 
foreign metal are dearer compared with a week ago by 


about £4 per ton. The demand for copper has been a 
little better and standard cash is quoted 10s. per ton higher 
on balance. The statistical outlook in respect of the 
metal is, however, no better than it has been for some time. 
Relatively the biggest advance has been in the spelter 
section, current values being nearly £1 higher than they 
were a week ago, the improvement being due more to a 
belief that prices have passed the lowest point than to any 
real expansion of the demand for the metal. Buying 
interest in lead has continued on restricted lines, but, 
as with the other metals, selling pressure has been less 
keen and quotations have firmed up to the extent of 10s. 


per ton. 


Iron and Steel. 


The past few days have witnessed a very slight, 
though welcome, spurt in contract buying of foundry iron 
on the Manchester market, several moderate sized orders 
having been booked for delivery over the next two or three 
months. Deliveries against old contracts, whilst there 
is much room for improvement, are little below the recent 
level. Prices are steady for delivery in the Manchester 
district, Derbyshire, Staffordshire and Cleveland No. 3 
foundry iron all being quoted at 67s. per ton, Northampton- 
shire at 65s. 6d., Scottish at about 86s. 6d., and West 
Coast Hematite at 81s. The bar iron trade is slow, and 
all qualities are almost equally affected by the lack of 
buying interest. Lancashire best are quoted at 
£10 5s. per ton, Crown quality at £9 15s., and the low grades 
at specially low prices. Interest in steel at the moment 
is extremely quiet all round, and reports this week point 
to poor sales of structural material, locomotive and general 
plates, all varieties of bars, and also high-carbon and special 
alloy steels, although there has been no quotable change 
in the price situation. 


BAaRROW-IN- FURNESS. 
Hematite. 


There is a slightly more hopeful outlook im’ the 
hematite pig iron trade, at any rate in regard to output. 
There are works at present where the furnaces are damped 
down owing to the accumulation of stocks, but which, 
in the course of a few weeks, may start again as a result 
of a steady day-by-day clearance. Further, in recent 
weeks there has been a tendency for shipments to increase 
a little. Last week Cork took a consignment of pig iron 
from Cumberland, and there was also a shipment from 
Barrow of over 700 tons for Antwerp. It is possible 
that more business will be effected with Canada, but as 
regards America business does not show much sign of 
developing as yet, though better trade is eventually antici- 
pated. The home demand is little different and buyers 
are not keen to order more than their immediate require- 
ments. The iron ore trade is very dull and will continue 
to be so until more furnaces are put in blast in the district. 
The outside demand for native sorts is still thin. In the 





steel trade there is not much doing and at neither Barrow 
nor Workington is there any railway material being 
turned out at present. Orders are held, however, and 
there may be more activity in this direction in the course 
of a few weeks. 








SHEFFIELD. 
(From our own Correspondent.) 
The Heavy Steel Trade. 


SHEFFIELD is still waiting for a gleam of bright- 
ness to cheer up its heavy steel-producing and manu- 
facturing trades. They have been in a depressed condition 
for a long time, and at present there is no sign of improve- 
ment. The output of open-hearth steel is maintained at 
about the same levels as have obtained for the past few 
months, but it is very low in comparison with capacity. 
Figures of production for March are not yet available, but 
the general figures for the country, which show that the 
qentny for that month was 18,000 tons below February 

o not hold out any hope of a satisfactory report when it 
comes to be issued. With the shipyards so quiet, the call 
for shipbuilding steel and marine forgings remains dis- 
appointingly slow; while railway ies, both at 
home and abroad, are still pursuing a policy of economy, 
with the consequence that work is very short in axles, 
tires, and springs. There are few engineering contracts of 
importance on hand. 

Lighter Manufactures. 

The trade in stainless, heat-resisting, and acid- 
resisting steels is well maintained, and represents a good 
volume of employment. The automobile industry also 
continues to make very useful demands upon Sheffield 
for stampings, pressings, and alloy steel for wearing parts, 
and is one of the city’s best customers, although its 
requirements are not up to best levels. The departments 
producing both hot and cold wrought steel strip, which 
have benefited considerably by the changed conditions of 
the past few months, are still well employed. As pre- 
viously reported, there is a large demand for cheap tools 
of various classes, to take the place of those formerly 
imported from Germany. The call for quality tools, 
however, is mostly on a hand-to-mouth basis. 


Government Orders. 


The War Office has placed a contract for round 
steel with the Steel, Peech and Tozer branch of the United 
Steel Companies. The Crown Agents for the Colonies 
are taking locomotive tires from Thos. Firth and John 
Brown, Ltd. Other Government orders recently given 
out include steel work from Brown, Bayleys’ Steel Works, 
Ltd., and a forging furnace from King, Taudevin and 
Gregson, Ltd. 


Industrial Development. 


There is a possibility that the great American 
saw firm of Disstons’ will decide to produce goods in 
this country. A director of the firm has just returned to 
the United States after spending three weeks in Shef- 
field, during which time he inspected sites and vacant 
works, and discussed the new position with d to 
American tools in England with distributors. ith the 
exception of a few special and exclusive goods, such tools 
are now shut out of our home market by the high tariff 
and exchange differences. An interesting fusion of two 
well-known Sheffield businesses is reported. A. Spafford 
and Co., Ltd., makers of parts for agricultural machinery, 
Imperial Works, Brown-street, has purchased the busi- 
ness, trade marks, and premises of Barker and England, 
Ltd., machine knife manufacturers, Havelock Works. 
The purchasers intend to transfer their activities to 
Havelock Works, which will provide accommodation for 
their increasing business, peg their premises in Brown- 
street, which have long been inadequate, will be vacated 
and offered for sale. 

Mining Matters. 

Progress in the improvement and extension of 
plant is reported by the Nunnery Colliery Company, Ltd., 
Sheffield. Superheaters have been installed at the Lanca- 
shire boilers of the Nunnery pits, and a number of Otto 
coke ovens have been relined with silica bricks, with highly 
satisfactory results. New haulage gear has been installed 
at the Nunnery pits, and work is now proceeding on the 
erection of additional screening plant at the Handsworth 
pit, for the production of an additional size of cobble 
coal to meet the demands of the domestic market. The 
Mining and Fuel Technology Departments of the Univer- 
sity of Sheffield have issued a highly interesting record 
of the research work which they have carried on during 
the past year. Better lighting of mines, coal cleaning, and 
ventilation are among the subjects which have occupied 
the attention of the Mining Department. Under the last- 
named heading, the Department has taken a leading part 
in bringing before the industry the advantages of ventila- 
tion surveys, and surveys carried out by the Department 
have resulted in considerable improvement in the ventila- 
tion of a number of local collieries. The Department of 
Fuel Technology has carried out work designed to improve 
the quality of Yorkshire metallurgical coke, and has 
attained considerable success in this direction, more 
especially with regard to the hardness of the coke. Among 
the questions regarding low-temperature carbonisation 
which have been investigated is a method of increasing 
the yield of oil from coal by carbonising in superheated 
steam. While it is found that an increased yield of oil is 
obtained in this way, it seems doubtful whether the value 
of the additional oil so obtained offsets the cost of producing 
the superheated steam. 


Cheapness of Water Carriage. 


An interesting reference to the saving which 
may be effected by water carriage was made during the 
Select Committee’s inquiry into the Trent Navigation 





Bill last week by Mr. Harold Rose, contracte and transport 

r of the Stanton Ironworks Company. Under the 
Bill it is proposed to improve the navigation of the river 
above Nottingham, to which point barges carrying 120 
tons can now proceed from the Humber without diffi- 
culty. The estimated cost of the works is £85,000. Mr. 
Rose said that the Stanton Company was the largest pro- 
ducer of pig iron in this country and the largest manu- 
facturer of cast iron pipes and similar products in Europe, 
and employed more than 13,000 men. Its export trade 
with Northern Europe was done very largely through 
the Humber ports, and it had found it most economical 
to use water transport. It put on the waterway about 
10,000 tons of goods a year, but at present they had to be 
sent by road to Nottingham and there put on the water. 
If the Bill were passed, it would be possible for the large 

to reach the meeting point of the Trent and the 
Grand Union Canal. Roughly 30 per cent. of the price 
of the company’s goods represented transport c ‘ 
He estimated that a saving of 2s. per ton might be made 
if it became possible to get 120-ton barges to the com- 
pany’s works. The Select Committee has found the 
preamble of the Bill proved. 


English Steel Losses. 


Another evidence of the unsatisfactory condition 
of the steel trade during 1931 is afforded by the annual 
report of the English Steel Corporation, some of whose 
principal works are in Sheffield. For 1930 there was a 
trading profit of £27,701, but in 1931 there was a loss of 
£10,524. This was before providing for depreciation and 
losses consequent upon the closing of redundant works and 
reorganisation of business. There has to be added loan 
interest, £56,812 ; directors’ fees, £3829 ; sundry expenses 
£75; making £71,240. Deducting interest and dividends, 
&c., received—£25,229—there remains a loss of £46,011. 
To this has to be added the loss of £404,764 brought 
forward, leaving a loss of £440,775, to be dealt with under 
the scheme of reduction of capital. 


Cutlery and Plate. 


The state of the table cutlery, silver, and electro- 
plate trades is still very unsatisfactory, but the depart- 
ments producing scissors and safety razor blades are busy. 
Government contracts have just been placed with Joseph 
Allen and Sons, Ltd., for clasp knives; George Butler 
and Co., Ltd., and Needham, Veall and Tyzack, Ltd., for 
hollow ground razors; Atkinson Brothers, Ltd., John 
Clarke and Son, Ltd., Ralph Hawley and Sons, 8. and J. 
Kitchin, Ltd., Frank Mills and Co., Ltd., and Sheffield 
Steel Products, Ltd., for cutlery ; G. H. Lawrence, Ltd., 
who has recently completed an order for 10,000,000 of 
their ‘‘ Laurel ’’ safety razor blades, has received a repeat 
order for a similar quantity, which will keep the works 
busy until the end of the year, although the number of 
workpeople has been doubled since the first order was 
booked. There was a welcome improvement in cutlery 
exports in March, the value being £62,280, as compared 
with £41,230 in February. Nearly the whole of the 
increase was in the safety razor and blade section; the 
figures for scissors, knives, and ordinary razors showing 
a decline. 








NORTH OF ENGLAND. 
(Prom our own Correspondent.) 


Steel Trade and Tariffs. 


Iron and steel manufacturers in the North of 
England were sorely disappointed that no definite assur- 
ance was given by the Chancellor of the Exchequer in his 
Budget speech regarding the question of an increased 
duty on imported iron and steel. The imposition of 
an increased tariff is accepted as certain, however, and 
immediately beneficial effects are expected therefrom. 
In the meantime, confidence is growing, and hopes are 
being inspired of a gradual movement towards restoration 
of something like normal conditions. Inquiries have 
shown a marked expansion this week in several branches 
of the industry, and the market tone has improved con- 
siderably, but the total volume of business has not been of 
big dimensions, and substantial orders are needed to main- 
tain plant in its present state of partial capacity. 


Cleveland Iron Trade. 


Steady progress in the right direction is being 
made in the Cleveland pig iron trade. Consumers are 
showing more confidence, and, abandoning their hand-to- 
mouth policy, have been placing contracts for forward 
delivery. Firms in Scotland are taking rather larger 
supplies of Cleveland iron, and are stated to have paid 
slightly higher figures than hitherto, but substantial price 
concessions have still to be made to compete successfully 
with sellers of other irons for Scottish trade. A good deal 
of iron is going to consumers north of the Tweed at rates 
well below cost of production. Stocks are not large, and 
as output just meets requirements, the statistical position 
is becoming stronger. No. 1 Cleveland foundry iron is 
61s., No. 3 G.M.B. 58s. 6d., No. 4 foundry 57s. 6d. and 
No. 4 forge 57s. 


Hematite Pig Iron. 


Stocks of East Coast hematite pig iron are heavy 
and are not decreasing. Very substantial proportions of 
the stocks, however, are sold to customers who have been 
unable to take deliveries against running contracts, and 
who now hope to accept deliveries more freely. Merchants’ 
holdings are understood to be small. Makers regard 

rospects as much brighter, and are taking a firmer stand. 
Mixed numbers are now quoted at 63s. 6d., with No. 1 
quality at a premium of 6d. per ton. 


Ironmaking Materials. 


Consumers of foréign ore have large stocks, and 
are off the market. Best Rubio ore is quoted at 15s. 6d. 
c.if. Tees. Blast-furnace coke is rather weak at 15s: 9d. 
delivered at the works. 
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Manufactured Iron and Steel. 


While as yet no appreciable expansion of business 
is reported in the manufactured iron and steel trade, 
inquiries are improving, and the outlook is regarded as 
much brighter. One or two branches of industry are 
better employed than for some months past, but the 
aggregate tonnage output is greatly below what could 
be desired. Constructional steel departments keep busy, 
and producers of railway material are turning out more 
work, but specifications for shipbuilding requisites are 
few and far between, and several branches are running 
well below capacity. Prices in all sections are unchanged. 


The Coal Trade. 


It is hard to find any bright spot in the Northern 
coal trade. Business has taken a very quiet turn, and the 
general situation is much worse than it was a fortnight ago. 
Collieries generally are looking for trade, and efforts are 
being made to get foreign import restrictions modified. 
There are to be several important meetings on this subject 
in London during the next few days. . In the past week the 
demand has gone off substantially, and there is much 
idle time in Durham. Quotas of production at home have 
nothing to do with the reduced trade, so far as Durham 
is concerned, as supplies are abundant, and sellers declare 
that any reduction in minimum prices would not be likely 
to bring any more business ; needs are so limited. On the 
other hand, exporters assert that the only chance for a 
revival is through the abolition of limitation prices and 
the restoration of freedom. Trade is scarce on all hands, 
and foreign countries which produce coal are trying to 
stimulate the use of national coal by excluding imports 
as far as possible. After a brisk spell, the Northumberland 
coal trade has fallen back into something of the dullness 
experienced for weeks past in the county of Durham. 
Inquiries have declined in all directions, particularly on 
the Continent. Best steam coals are obtainable at 13s. 6d. 
large and 8s. 6d.small. Prime Wear steams are also moving 
slowly at 1l5s., though smalls are holding firm at 12s. 
Tyne prime large are nominal at 12s. 7jd. to 13s., and 
prime smalls are firm at 9s. Ample supplies of all Durham 
coal qualities are available, but definite business is limited. 
Shippers offer freely, best gas at 14s. 6d. and seconds at 
13s. 3d. Prime Wear qualities are also easy at 15s. 
Coking unscreened fuel is nominal at 13s. to 13s. 9d., 
while coking small is quietly steady at 12s. 6d. to 13s. 3d. 
Bunkers are plentiful, and in slow demand ; best at 13s. 6d. 
to 14s. and seconds at 13s. to 13s. 3d. Coke of every 
description is offering freely, and stocks are accumulating, 
gas coke being quiet at 18s. and good patent oven coke 








brands at 14s. 6d. Superior foundry coke remains at 
188. to 20s. 
SCOTLAND. 
(Prom our own Correspondent.) 
Steel. 


THE scarcity of business in steel is still pro- 
nounced, and while the possibility of imereased tariffs 
may have caused a more hopeful outlook in certain direc- 
tions, the state of the inquiry on the whole leaves little 
room for encouragement. The scarcity of specifications 
for shipbuilding material is the most prominent feature 
and there is small prospect of an improvement in this 
direction for some time in view of the dearth of ship- 
building contracts. Plates and sectional material are 
so poorly specified that it is doubtful if the mills are 
even working up to 30 per cent. of capacity. 


Sheets. 


Producers of steel sheets arg still finding business 
searce, especially in the heavier gauges. Home require- 
ments are small, and the export inquiry has not yet 
broadened out as anticipated. Galvanised sheets are 
moderately specified, but new orders are comparatively 
few. Prices are steady. 


Tubes. 


Apart from the contract for the Irak Petroleum 
Company, business has been extremely dull, and there is 
no sign of improvement. In connection with the Irak 
contract it is understood that of the order for 350 miles 
of 12in. weldless steel pipe, secured by Stewarts and 
Lloyds, about 5000 tons will be turned out at the 
Coatbridge works, and the remainder at the Bromford 
Works of the Tube Investment Company, Ltd., with whom 
Stewarts and Lioyds entered into an agreement about 
two years ago. 


Iron. 


Bar iron makers cannot yet announce an improve- 
ment in trade, seasonal developments being entirely 
absent so far. Producers of re-rolled steel bars are having 
a very thin time. Prices are not remunerative, but the 
current quotations of £6 5s. home, and £6 2s. 6d, per ton 
export might be shaded for a good prompt order. 


Pig Iron. 


A cargo of 900 tons of pig iron arrived in this 
district from Workington during the past week, while 
shipments from the Clyde only amounted to 43 tons out 
of which 18 tons went to foreign ports. Local demands 
are light and easily satisfied, the output from the five 
furnaces in blast being more than adequate. 


Scrap. 
Dealings in scrap are small and prices are nomin- 
ally unchanged at 50s. to 52s. 6d. for cast iron machinery, 
37s. 6d. for heavy steel, and 32s. 6d. per ton for heavy basic. 


Coal. 


The general demand for Scottish coal continues 
to decrease. Business with foreign importers has become 
extremely small, and the difficulties of doing business 


are such that an early improvement cannot be anticipated. 








It is said that some foreign countries hold considerable 
stocks of fuel, but apart from that licensing systems 
restrictions on imports and increased duties abroad are 
great stumbling blocks. Prices are easing and some com- 
pretivey low quotations have been mentioned; but 
uyers are not disposed to commit themselves over a 
period. Business, therefore, is of a small day-to-day 
character. Shipments at present are mainly against 
old contracts. Aggregate clearances amounted to 233,221 
tons, against 211,723 tons in the preceding week, and 
185,178 tons in the same week last year. Home demands 
are quiet, and are likely to become smaller as the season 
advances. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
The Coal Trade. 


Coat exports from this district, according to 
the Customs returns, were disappointing for the month of 
March, as the total of 1,207,933 tons showed a decrease 
upon the quantities for both January and February, 
when the figures were 1,339,534 tons and 1,239,874 tons 
respectively. The reduction was not altogether unexpected 
inasmuch as the Easter holidays came during March 
and adversely affected operations, both at the ducks and 
the pits. Hopes are entertained that the figures for the 
current month will register an improvement, but it is 
impossible to be confident of this. According to the 
Great Western Railway Company, shipments last week 
at the docks under its control amounted to 446,365 tons, 
which compared with 415,100 tons for the preceding week ; 
but the comparison is not so favourable when the figures 
for the corresponding period of last year are borne in 
mind, as the total was then 512,975 tons. Chartering 
operations have been more restricted, as, according to the 
figures available, the quantity of tonnage taken up on 
the market last week was only just over 136,000 tons. 
Such a volume is wholly inadequate to keep collieries 
going, even on their present reduced scale of working ; 
but, of course, allowance must be made for the unknown 
quantity of business which is carried through and does 
not find its way on to the open market. Still, even pro- 
viding a margin for this, there can be no question 
that business has been on a lower scale, and this 
is reflected by the position of the docks. At the end of 
last week there were thirty-nine vacant loading berths 
at the ports of Newport, Cardiff, Penarth, and Barry, 
where steam coals are mainly shipped, though at Swansea 
and Port Talbot, where anthracite coals are principally 
loaded, there were nine steamers waiting to load. The 
situation this week so far as steam coal collieries are 
concerned is not appreciably better, as the returns show 
that on Monday there were thirty-four vacant loading 
berths at the four ports concerned, while the figures for 
Tuesday did not reveal any improvement. Consequently, 
it cannot be expected that shipments this week will afford 
much satisfaction. Very few new orders for prompt 
loading have come on the market, and the unfavourable 
conditions prevailing will be appreciated when it is stated 
that outward freight rates are as weak as ever, and since 
writing a week ago the rate for a steamer for Genoa has 
touched the extremely low figure of 5s. 6d., which was the 
lowest rate accepted during 1931. 


Coal Restrictions and Other Items. 


No cheering news has come to hand this week 
of any modification of import restrictions on British coals 
so far as any Continental country is concerned, the only 
tangible item on this point being that it was announced 
by the President of the Cardiff Chamber of Commerce 
that, in the case of France, the import quota for the month 
of May is to remain on the existing basis, viz., 64 per cent. 
of the monthly average quantities imported during the 
three years 1928-30. At the same time the news comes 
from Paris that the quota for patent fuel imports is to be 
reduced to 50 per cent., while coal and coke to be used for 
metallurgical purposes is to come under the general 
quota. Furthermore, representations are being made by 
the French colliery interests that imports of coal should 
be reduced to 50 per cent., and the matter is now being 
considered by the French Government. In the case of 
Italy, the report has been current that the Government 
intend placing an additional tax on coal imported, but 
of this there is so far no confirmation. At the present 
time coal imported into Italy is subject to a 10 per cent. 
duty, except bunker and railway coal, while a landing 
tax of 2} lire is also imposed on all coal carried by sea. 
A subject that has been under discussion in local coal- 
exporting circles this week is that relating to the repeal 
of Part | of the Coal Mines Act, 1930, which deals with the 
regulation of production and marketing. The Newport 
Chamber of Commerce set the ball rolling by demanding 
its repeal on the ground that the quota and minimum 
price system have failed in their objects, and are adverse 
to the commercial and industrial interests of the British 
coal export trade. A resolution to this effect has been 
placed on the agenda of the forthcoming annual meetings 
of the Association of Chambers of Commerce of the United 
Kingdom. A special meeting of the Cardiff Chamber 
of Commerce was also held last Friday to consider the 
Newport Chamber's resolution, and it was then decided 
to support the resolution, there being a fairly good majority 
in favour of this. Incidentally, South Wales coalowners 
are not unanimous on the question. Some of them are in 
favour of the abolition of the quota and minimum prices, 
but others take the opposite view, though desiring less 
Government control. Certainly, more elastic conditions 
appear to be desirable, but it is open to doubt whether 
complete abolition of minimum prices, with the possibility 
of intense competition, are in the best interests of the 
industry as a whole. The Swansea Chamber of Commerce 
Council has decided to leave its delegates a free hand to 
vote on the matter at the annual meeting of the Association 
of British Chambers of Commerce. To-day—Thursday— 
one of the most influential deputations from Wales visits 
London in connection with the ‘‘ Back to Coal "’ move- 
ment. Mr. Stanley Baldwin will receive the deputation. 








us 


Cardiff Aerodrome. 


The licence of the Air Ministry authorising the 
use of the Splott aerodrome, Cardiff, for landing purposes 
for twelve months fram the 14th inst., has been received. 
It is reported that there is a special condition that the 
use of the aerodrome is restricted to certain types of 
machine. 


Current Business. 


New business on the steam coal 
been very scarce recently, and orders of any appreciable 
size quoted on the outward freight market have less 
than a dozen. There are two or three inquiries for small 
cargoes for Spain, and a few for Algeria, but otherwise 
business has n featureless. The order for a cargo of 
6000 tons of steam coal for the Jamaica Railway has been 
secured by a local firm, and negotiations are reported to 
be still proceeding in respect of a substantial contract for 
sized coals for the Buenos Aires Electricity Works for 
forward delivery. Coals of all descriptions are obtainable 
on the market without any difficulty. Dry qualities are 
relatively steadier than other sorts, but there is no variation 
from the minimum prices. Coke and patent fuel are 
quiet, but pitwood is a shade steadier. Importers of 
pitwood have made a move for opening the question of 
the amendment of the working conditions of men engaged 
in the discharge of pitwood at Cardiff, Penarth, and 
Barry. The men’s leaders have been invited to meet _ 
employers. The principal point at issue is 
be that relating to overtime, but the full proposals of the 
employers are not disclosed until they are discussed with 
the representatives of the men’s union. 


market has 








CONTRACTS. 


Ruston -Bucyrus, Ltd., 





Lincoln, reports that among recent 
orders it has received a repeat order from L. J. Speight, Ltd., 
contractors, London, W.C. 2, for five No. 4 excavators. It is 
understood that these five machines are for work on the wideni 
and reconstructing of over fifty locks on the Grand Union C 


STANDARD TELEPHONES AND CaB_es, Ltd., 
Aldwych, W.C. 2, has received from the overnment an 
order for a new broadcasting station for Kalundborg. This 
station is to be one of the most werful in Europe, having a 
carrier power of 60 kW inaseased toy modulation to 100 kW. 
The equipment will be manufactured in the company’s London 
factories and will be put into service early next year. The 
station will operate in the 1100 m. wave band. 


Tae Nersertanp Sarrsvuitoimsc Compayy, Lid., of Amster- 
dam, has secured an order for the building of two twin-screw 
motor passenger-cargo vessels of about 10,000 tons for foreign 
account. The princi dimensions are :—Length, 500it.; 
breadth, 60ft. 10}in.; depth, 42ft. llin. Each of the vessels will 
be propelled by two six- “aylinder double-acting two-cycle motors 
of 4250 8.H.P. each, which will be manufactured y Machine- 
fabriek Gebr. Stork and Co. at He - oe speed of the vessels 
in the loaded condition will be 16} 


Columbia House, 
G 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Lewenz ann Wirta«inson, Ltd., 74, Victoria-street, 8.W. | 
inform us that the name of the company has now been changed 
to Mangin Davson and Partners, Ltd. 


Davy Bros., Ltd., of Park lronworks, Sheffield, announce that, 
under an agreement recently entered into, they are the sole manu- 
facturing agents and representatives of the Watson-Stillman 
Company, of New Jersey, for Great Britain, and 
rights for most of Euro They are now in a ition to supply 
any item of the Watson- Stillman range o products. 1 he 
Watson-Stillman Company recently purchased the business of 
the Burroughs Company, of U.S.A., and thereby added a further 
range of products to their list of plastic moulding equipment. 


Joun Lunp, Ltd., Cross Hills, Keighley, for several years 
principally engaged "in the manufacture of surface inding 
— has been taken over by Clapham Bros., fea, ° 

hley, gas and general engineers, who have acquired a con- 
er interest and will carry on under the same name as 





hitherto. The company’s activities will be entirely confined to 
the manufacture of grinding machines. Mr. J. D.. = late of 
Alfred Herbert, Ltd., me Company, 
Ltd., has joined the company as general Mr. A. D. 


Lund, late managing director, will continue to devote his 
activities to the company’s business. 








Kityx-pryine Practice.-In the commercial operation of 
kiln-seasoning, it is of considerable economic importance that 
the work should be in the charge of a suitably trained man. 
A good operator will achieve better results with a poor kiln 
than a careless or ignorant operator with an efficient one. It 
is thought that in many commercial firms there may be men, 
ofr ducation and experience, who, with a short period 
of practical wont in the Seasoning Section of the Forest Products 
Research Laboratory, would quickly acquire the necessary 
knowledge on which the technique rests. With this in view, 
arrangements have been made under which a limited number of 
men selected by commercial firms from their employees may be 
admitted to the Laboratory. Several types of commercial 
kilns are in constant operation at the Laboratory, and a special 
staff deals exclusively with the problems connected with the 
drying of timber. Any firm interested should communicate 
with the Director, Forest Products Research Laboratory, Princes 
Risborough, Bucks. 


Four New Panama Mar Livers.—The “Santa Rosa,” 
the first of four new ships for the Panama Mail service of the 
}race Lines, was launched on March 24th, 1932, from the yard 
of the Federal Shipbuilding and Drydock Company at Kearny, 
New Jersey. These four new ships, which will be alike in all 
a with the exception of ir interior furnishings, will 

a new and rapid passenger, mail and freight service between 
K e East and West Coasts of the United States, from New York 
to hen Angeles and San Francisco, vid the Panama Canal, with 
additional calls at Havana, © ma, Acapulco, and other 
Central American ports. The | “ Santa Rosa” is eq with 
by the General Electric 











turbo-electric P lied inery by 
Company, of Sch tady and New York, and has both deck 
and engine-room electric auxiliaries. The naval architects 


are Messrs. Gibbs and Cox, Inc., of New York. Each of the new 
ships is 508ft. in length, with a beam of 72ft. They will each have 
uy displacement | of Cpe eo 16,000 tons, and will be 
a@ speed of 18 knots or more, as their 





5S 
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may requi 
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Current Prices for Metals and Fuels. 





FUELS. 








IRON ORE. STEEL (continued). 
N.W Coast— Home. Export. SCOTLAND. 
(1) Native . JD MIS PIT 22 16/6 to 20/- | N.E. Coast— £ a. d. £ s. d. | LANARKSHIRE— 
Tete hs ae Ue ee ee ee on 17/— to 22/6 Ship Plates .. .. .. 815 0 715 0! (f.0.b. Glasgow)—-Steam .. .. .. .. «. 13/— to 13/3 
N.E. Coast— Angie. «2 1s us ee BF OB 7.3 @ % ve Ell os le Ve CR 14/3 
ities 03 wiacolT. jaolvusiedh nus 18/- to 21/~ Boiler Plates (Marine) .. 1010 0... . % te Splint .. rr yee 14/— to 15/9 
Foreign (c.i.f.) yur ele okt woh ioe cage 15/6 ” es (Land) .. 10 0 0.. .. -— * 0 Trebles ee GAA een A 12/- 
Joists eo <«s 2 os Oe O , «© ° - Doubles aS Se eee 10/- 
Heavy Rails .. .. .. 810 0.. a ee I en eer een 8/9 
EE Gal ee - AYRSHIRE— 
PIG IRON. Channels ror eS te ws: £9 to £9 5s.| (f.o.b. Ports)}—Steam  .. .. .. .. a. 12/6 
Remne. Export. Hard Billets ~~ T 2 2 . ne pm Jewel ja Woe QO wi! aA 16/6 
ores ‘pw SNES let eras — 8 9” Trebles .. 12/- 
(2) ScoTnanp— N.W. Coast- Firssaree— 
Hemstite .. .. .. 386... -" ras a (f.0.b. Methil or Burnt 
Ne.) Poendry .. .. 313 0... .. — allen sete eA rite inland)—Steem .. . sore ose ee EN/H to 11/9 
No.3 Foundry .. .. 3 9 6.. .. i Staite .......<. nim thaeee 0000 Screened Navigation .. ee ee 16/6 
Trebles 5 tovtt. ‘ciunei elvis JO 
N.E. Coast— BRD ds tre cil ct -ce/ OQ OOOH. O70 - ae te atta i, 7 wil ir bicieatel 10/~ 
Hematite Mixed Nos. .. 3 3 6. 3 3 6| MANcHESTER— Singles .. .. . yhoo) reg 8/9 
“ & operrerdpcrge.n Ree me ile 9 . 2 Bars (Round) .. .. 9 7 6.. .. LoTHtans— 

Cleveland— » (Small Round) .. 7 0 @.. .. (f.0.b. Leith }—Best Steam . ae ee) «Lf to 11/6 
No. 1 he we 310 Hoops(Baling) .. .. 10 0 0... .. 915 0 Secondary Steam .. .. 10/9to ll 
Siliceous Iron 9 --2--6.. ae » (Soft Steel) - 90 0.. .. 815 0 Trebles .. .. agers ~ 00 ee Skye te Ae 
No. 3 G.M.B. .. S00 @: 218 6 Plates «. «©. -« +» 817 6to 9 2 6 RONG no, seein de ili tins den sienioes (CPR Om, IO) 
No. 4 Foundry 217 6.. 217 6 » (Lanes. Boiler) .. 812 6... .. : Singles .. .. eo a nw, Vane. 8/9 to 9/- 
No. 4 Forge 217 0.. 2.17 | SaurrrmELp— 

Mottled 216 6.. 216 6 Siemens Acid Billets 9 2 6 (basis) (8) N.W. Coasr— ENGLAND. 
Thi 2 5 2 16 Hard Basic a 8 2 Gand8 12 6 
— Phe: m9 Intermediate Basic 612 Gand7 2 6 Steams .. .. ve 21/9 
MtpLanps— Soft Basic Sw ve Household abit ‘ . $2/6 to 61/8 

(e) Staffs.— (Delivered to Station). i ia eer | ee Sa Coke os es ‘ ‘ . 20/— to 22/6 
All-mine (Cold Blast) .. Pe yrnemd 9% Soft Wire Rods .. .. 710 0.. .. _ NoatHUMBSRLAND 
North Staffs. Forge .. 3 91 °0.. = .. ‘ ite die! Best Steams .. +: ; ae 

a » Foundry... 3 6 0.. .. . Small Rolled Bara Second Steams ‘ rv 12/3 to 12/6 
ae m" i os Steam Smalls . bs wl ee 8/6 

(e) Northampton— (all British). . 7 5 Oto 715 O Eecemened _ . ; ; cgtn 12/6 to 13/- 
Foundry No.3... .. 3 2 6.. Smell Re-velind Base ih S,,0.0,, 6 Household. «nT te tadvyoenvieeae 
Forge Wig 2 2 Billetaand Sheet Bars .. 5 5 Oto 510 0 . etait s ; 

Galv.Sheets,f.o.b.L’pool 9 5 Oto 9 7 6 _ Best Gas 14/6 

(e) Derbyshire-— (2) Staffordshire Hoops 9100... .. . Second 1/8 te tase 
No.3 Foundry .. .. 3 6 0.. .. : (d) Angles Ty a rae , cnieninallt cs be gtahey 
ie eee eke a ee aa (d) Joists ; eos @ 22". . oy Craton saa " 

Foundry Coke eas - 24/- 
é (d) Tees Sa WE ae oS a CF > 

(3) Lincolnshire — 4) Brid 4 Tank Pi 817 6 SHEFFIELD— Inland. 

No.3 Foundvy .. .. Bar.) hae. fea Oe Sey cn Tee PEERS. Si Surs ee ; Best Hand-picked Branch .. 26/6 to 27/6 - 

No.4Forge .. ; ve ea - Boller Plates .. 07 BUR One, os 7 South Yorkshire Best .. .. 22/-— to 23/- -- 

Basic ae + ae” . _ ar —- " : onthe Derbyshire Best Bright House 22/- to 23 - 
(4) N.W. Coast— NON-FERROUS METALS. Soreened House Coal .. .. 19/- to 20/6 cia 

ETE SwaNnsea— Best Screened Nuts . I7/- to 18 _— 

, ; Tin-plates, L.C.,20by 14 .. .. = f.o.b. 16/- Small Screened Nuts - 14/6 to 15/6 - 
{oss Ss) Block Tin (cash 106 7 6 Yorkshire Hards .. 16/- to 18/- -- 
Hematite Mixed Nos. .. }4 0 6(6) .. Ee OP). SORTA) AEE on es 7 , } 
la 5 6 (ec) ‘ © (three months) .. .. .. .. 108 12 6 Derbyshire Hards - 16/- to 18 ; 
Copper (cash)... .. 3 os i . 29 15 0 Rough Slacks 8/6to 9/6 
- (three months). a ae 30 2 6 Nutty Slacks .. .. : - T/-to 8/6 
Spanish Lead(cash) .. .. «. «. «- 1 6 8 Smalls .. .. -. -- «+ 5/-to 6/- 2s 
MANUFACTURED IRON. “a ». (three months) a 11 iz 6 Blast-furnace Coke (Inland)... 12/— to 12/6 on rail at ovens 
’ Spelter (cash) oP faa en 2 5 O Furnace and Foundry Coke (Export), f.o.b., 18/- to 18/6 
Home. Export. eet CS eee 12 6 3 
0 £ s. d. £ a. d. A sia Cargpirr— (9) SOUTH WALES. 
Soortanp — . Steam Coals : 
ee ss as of Oe, Wes ce 9 5 O Copper, Best Gctested mages » Ths Best Smokeless Large . i =e ao >is) eR Oe ee 
a A ee AY: Toalh te Second Smokeless Large 1. ae 18/9 to 19/6 
. o Strong Sheets .. .. . 63 0 0 ome 19/- to 19/6 
N.5. Coast— » Tubes (Basis Price), Ib... .. .. 0 0 9 Sa Sepaang’'*.. oe 
Iron Rivets .. . m5 0. Brass Tubes (Basis Price), Ib. . ; 00 9 ay Se Large : — Pos 
Common Bars tee ee Se lle , endenne te. fine 5s ie 0 O11 Bost Black Vein Large 6 3 to 18/6 
Best Bars a - re ae ; Lead, English = ; 13 12 6 Western Valley Large ° , 17/9 to 18/- 
Double Best Bars .. ropergi@® «. . > Bescign eileddiiteetdin’ mimem 1115 0 Best Eastern Valley Large . -. «« UTfTg to 17/9 
Treble Best Bars .. .. 1110 0.. .. Gpther 0. 2s tad Ver cod 12 10 0 a ne at sere ES 
Best Steam Smalls : .. 138/- to 13/6 
Lancs.— Aluminium (per ton—raw ingot) -- £06 Ordinary Smalls. 11/— to 13/- 
Crown Bars .. .. 915 0. an a are , Washed Nuts A 19/- to 25/- 
Second Quality urs... 8 5 O.. No. 3 Rhondda Large . an 19,6 to 19/9 
he Oe. FERRO ALLOYS. pi Prispetys * 4 je to 16/- 
S.. Younes. Tungsten Metal Powder ry ia fk No. 2 o Large : meer edad Ae ae 
Goonin Bats! «i A warn@eaahiOn. ' ; Ferro Tungsten .. .. . -. «+ 23)— per tb. é - Through ‘ ” . 15/6 to 16/- 
Best Bars 1015 ©... x Per Ton. Per Unit. o “o Smalls .. 14/- to 14/3 
Hoops .. eek a te ibe r Ferro Chrome, 4p.c.to6p.c.carbon .. £26 8 6 7/- Foundry Coke (Export) . 22/6 to 36/6 
be a 6 p.c. to 8 p.c. be, «el S88. 00..0 7/- Furnace Coke (Export) na -. IT/- to 18/- 
MipLanps— “ * Sp.c.tol0pec. .. .. £23 0 0 6/6 Patent Fuel ‘ry oe - ++ +e ee 10/— to 19/3 
Crown Bars .. .. .. 9 2 6told © 0 ~— am a; Specially Refined . . Pitwood (ex ship)... we ae ew | ~19/— to 20/6 
Marked Bars (Staffs.) .. 12 0 0... —_ w ‘. Max. 2 p.c. carbon .. £40 0 6 10/- SwansEa— 
Nut and Bolt Bars viet ge oe ede : oe 7 » Ip.c. carbon -. 265 0 0 12 - Anthracite Coals : 
Gas Tube Strip eovvet COBB. Marel « — fs a » 9-70p.c.carbon.. £57 10 0 13 - Best Big Vein Large . «+ 86/- to 38/6 
- *” » carbon free -. Lid. per Ib. Seconds .. .. .. - es so wees aye 
Metallic Chromium nd) tpteucaiee ee) Wee Red Vein oes Tote &§ ko 
Ferro Manganese (perton).. .. .. £11 0 0Ofor home Machine-made Cobbles ~ «+ «+ 41/6 to 48/6 
STEEL. (d) . = as -- «+ «+ S11 10 Ofor export Nuts : gh - «+ «+ «+ @/- to 48/6 
(6) Home. (7) Export. » Silicon, 45 p.c. to 50 p.c. °. .. £12 0 O scale 5/- per Beans 28/6 to 32/6 
£ es. d. £ s. d. unit Peas ip! ata tb _ 19/— to 21/- 
(5) Scortayp— x oo “WSs. -+ «+ «+ £17 15 0 scale 7/- per Breaker Duff .._ .. Pe a aa 8/6 to 9/6 
Boiler Plates (Marine)... 9 0 0.. 4 810 0 unit Rubbly Culm ee Pe + ee 8/3 to 8/9 
” » (Land) .. — ae — a nn oo. <0 60 ..04.h0. ne, Steam Coals : 
Ship Plates, jin. and up 815 0 716 O é Molybdenum on. -eteicmentes former Large , 20/— to 20/6 
See 2 wn oe eee 7 a » Titanium (carbon free +» ++ Sd. per Ib. Seconds .. . - ari owt... 2m ee eee 
Steel Sheets, jin. or, 4 6 @ 715 0| Nickel (perton) .. .. .. «+ «+ £250 to £255 ES ie Dee an Lom -» «+ 11/6 to 13/- 
Sheets (Gal. Cor. 24B.G. 10 15 0 100 0 | Ferro Cobalt .. .. .. .. «+ «+ 10/+ per Ib. Cargo Through 16/— to 17/6 

(1) Delivered (2) Net Makers’ Works. (3) f£.0.b. Makers’ Works, approximate. (4) Delivered Sheffield. (5) Glasgow, Lanarkshire and Ayrshire. (6) Home Prices— 

All delivered Glasgow Station. (7) Export Prices—f.o.b. Glasgow. (8) Except where otherwise indicated, coals are per ton ut pit for inland and f.o.b. for export, and coke is per ton on 

rai! at ovens and f.o.b. for export. (9) Per ton f.o.b. (a) Delivered Glasgow. (6) Delivered Sheffield. (c) Delivered Birmingham. (4) Rebate ; Joists (minimum), 22/6 ; 


Ordinary Ship, Bridge, and ‘Tank Plates and Sections, 15/- if home consumers confine purchases from associated British Steel Makers. (@) Delivered Black Country Stations, 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
The Engineering Outlook. 

Ir is hoped that a little more activity in the 
engineering trades will follow upon the issue of Treasury 
bonds to the value of 3476 million francs with which the 
Government intends to finance the programme of public 
works. The success of this effort to stimulate industrial 
activity will depend upon the way in which the public 
takes up the bonds. Most of the unde i will not 
do much to help the engineering industries, although a 
fair amount of structural iron and steel, and, probably, 
bridgework, will be required. Some ports and munici- 
palities have been authorised to raise money to complete 
installations that were held up through the suspension 
of German reparations. The colonies are being watched 
with particular interest by manufacturers, who believe 
that their development will provide home industries 
with an increasing amount of work in the future. If all 
the projected undertakings were put in hand there would 
be no lack of confidence, but at a time when the colonies 
are feeling the pinch of the crisis, it is not likely that they 
will be able to contribute much more than they are now 
doing to the industrial activity. Still, the fact that the 
colonies took 46 per cent. of the French machinery exports 
last year is evidence that they offer promising potentialities. 
The railway companies are beginning to distribute orders 
for rolling stock, and as they are considerably behind- 
hand with the replacing of material, it is expected that 
the bonds recently issued to the public will enable them 
to provide locomotive and wagon builders with employ- 





ment. France has secured one-half of the contract from 
the Irak Petroleum Company for 102,000 tons of 12}in. 
pipes, Great Britain getting 35 per cent. and Germany 
15 per cent. The French share of the order will be executed | 
by Escaut et Meuse, Louvroil et Reequignies and Acieries | 
et Tubes de la Sarre. Having already their full quota of 
orders for the present year, French makers did not partici- 
pate in the distribution by the International Tube Union 
of 16,000 tons of 10jin. tubes. The Société de Construction 
des Batignolles has secured a contract for the work of 
doubling the railway between Belgrade and Resnik, in 
Bulgaria. Efforts are being made to stimulate shipbuilding 
by extending the Credit Maritime facilities up to the ful! 
value of the vessels to be built, and also to the equipment | 
of the fishing fleet with oil engines, which must be of French | 
manufacture. _ | 


Machinery Imports. 

There has been some controversy between the 
French Chamber of Commerce in London and the British 
Chamber of Commerce in Paris regarding the French 
methods of restricting imports. The French Chamber 
affirms that the restrictions are justified by the British 
policy, but the British Chamber has put the matter on 
its proper footing in a way that is likely to impress 
upon the French certain facts that they are inclined to 
overlook. No one can object to temporary measures 
which countries have been compelled to adopt in self- 
defence so long as everyone is treated alike, but British 
manufacturers have reason to protest against the way in 
which their interests have been sacrificed by the import 
quotas to the advantage of foreign competitors, particularly 
German. The reason for this preference is the hold which 
German manufacturers have secured on the French 
market through the importation of enormous quantities 
of machinery and material on account of reparations, and 
French makers think that it is safer to deal with them 
under conditions that will check an almost irresistible 
competition. The effect of this competition is shown in 
the annual report, presented to the Fédération de la 
Mécanique by the secretary, Monsieur Coville, who states 
that during 1931 Germany was responsible for 63 per cent. 
of the total quantity of machinery and metallurgical 
products imported into France. he 220,000 tons of 
German products comprises machine tools, textile, elevat- 
ing, agricultural and printing machinery and small tools. 
French manufacturers suffered severely from this com- 
petition, and while losing some of their own trade, they 
have experienced a considerable contraction of business 
through the partial closing of foreign markets. The large 
quotas given to Germany appear to be the more inexplic- 
able because the embargo upon the exportation of currency 
from that country places so many difficulties in the way 
of purchasing foreign machinery as to amount almost to 
prohibition. 


Hydraulic Works. 


The water supply in Morocco would generally 
be sufficient for irrigation and power generation if it were 
accumulated in the rainy seasons for distribution during 
the long periods of drought. The difficulty of constructing 
dams lies in the geological character of many of the 
“ oueds,”’ or river beds, which are dry in summer and are 
raging torrents after long, heavy downpours in winter. 
To dam up these beds special precautions have to be taken 
with the foundations, which often necessitate an injection 
of liquid cement on a considerable scale and a prospecting 
for underground water holes which have to be pumped 
out and filled with concrete. A dam is now being con- 
structed across the Beth “‘ oued ” at El Kansera, between 
Petitjean and Meknés. It will hold up 275 million cubic 
metres of water in a lake nearly 10 miles long and a mile 
wide, with a depth at the base of the dam varying from 
25m. to 50 m., according to the season. Owing to the pres- 
sure on the dams at times when the water comes down 
in almost a solid mass—the cause, previously, of some 
disastrous failures in North Africa—great care has to 
be taken with the construction. The El Kansera dam is 
being built of reinforced concrete, with a spillway to a 
second low dam forming a buttress. 


Foreign Trade. 

The returns of foreign trade during the first 
three months of the year show that the value of imports 
totalled 7357 million francs, a decline of 4450 million 
francs as compared with the corresponding quarter of 
1931, and of exports 5294 million francs, a contraction of 
3099 million francs. A fall of 2651 million francs in the 
ao of raw material necessarily reflects the condition 
of home industries. Amongst exports, manufactured goods 
declined by no less than 2106 million francs. 





British Patent Specifications. 
When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 





When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Speci 7 be ined at the Patent Office 
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TURBINE MACHINERY. 


IMPROVING THE 
M. Clark, 53, 


369,009. June 20th, 1931. 
Erricrency or TURBINE BLADING, 
Chancery-lane, London, W.C. 2. 

This invention, which is originally claimed by the Société 
Rateau, relates to means for increasing the internal efficiency 
of an axial flow steam or gas turbine by varying the angles of 
the blades from root to tip. The object is attained by the 


A MEANS FOR 
qd. 
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employment of fixed blades with an issuing angle increasing 
from root to tip, and movable blades with a constant issuing 
angle, in such a manner that the flow increases towards the 

riphery, where the optimum internal efficiency is at its 
ighest, in accordance with the increasing peripheral velocity. 
The issuing angle A of the fixed or distributing blades B increases 
from the root to the tip, and the issuing angle C of the movable 
blades D remains constant.—March 17th, 1932 


DYNAMOS AND MOTORS. 


368,443. January Ist, 1931.—INsULATION or fHe WiNDINGs 
or HicH-TENsION ELECTRICAL MACHINEs, Siemens-Schuc- 
kertwerke Aktiengesellachaft, of Berlin-Siemensstadt, Ger- 
many. 

With electrical machines for high tension, when the potential 
of conductors of a slot, which are superimposed over one another 
in the radial direction, increases compared with that of the iron 
core surrounding the conductors, the insulation of the con- 
ductors must be thickened to correspond with the increasing 
differences of —- In this con- 
nection it is of advantage not to carry 
out this thickening in a step-like manner, 
but progressively. Various difficulties 
result, however, in the building up of 
this progressive thickening. In accord- 
ance with the invention, these difficulties 
are avoided, by the fact that the com- 
mon insulating sheath for the several 
conductors of the slot is first of all built 
up of uniform thickness, and then the 
superfluous material is removed from 
it. This can be done in any suitable 
way, ¢g., by means of milling. The 
drawing shows in section a piece A 
of a bundle of stator core plates with a 
slot B. The conductors C are 
superim: over one another in the 
radial direction. The conductors are 
surrounded by a layer of insulation, 
the width of which increases towards 
the bottom of the slot. The conductors 
are at first surrounded with layers D of 
single insulation of uniform thickness. 
The individually insulated duct 
are then surrounded with two common 
insulating la E and F, of which the 
outer one is of uniform thickness 
throughout, whilst the thickness of 
the inner layer E increases towards the bottom of the slot. 
This layer is laid round the separately insulated conductors 
in uniform thickness and the superfluous material is then 
removed. The uniform layer can be laid round the conductors 
by means of, say, the well-known ironing process. By means 
a the smoothing down, the finished sheath is assured a smooth 
external layer, to which the outside sheath can likewise be 
applied so closely that no air gaps can occur between the two 

ths. If the external common sheath F is omitted, the inner 
chamfered sheath E with its smooth outer surface will lie directly 

against the iron of the slot.—March 10th, 1932. 








TRANSFORMERS AND CONVERTERS. 


367,715. July 30th, 1931.—CuRnRENT TRANSFORMER, Landis 
and Gyr 8.A., of Hofstrasse 1, Zug, Switzerland. 
With the current transformers recently employed, wherein the 
laminations of the core consist of a material of high initial perme- 
ability, even with a comparatively small ber of é 





turns, very high di of accuracy can be obtained. As the 
material of h initial permeability the iron-nickel alloys 
known under the names “ Permalloy”’ and “ H rnick,”’ or 

nm mainly 


under the registered trade mark ‘‘ Mumetal,” have 
used. With such current transformers the degree of accuracy 
already reaches such limits that the tion fora d 

winding can no longer be made with sufficient accuracy. ‘Accord. 
ing to this invention, an extremely exact compensation of the 
current error in current transformers is obtained. One longi- 
tudinal limb A of a transformer core carries a secondary coil B 
and a primary coil C concentrically. In one transverse limb D 
of the transformer core two holes E F are uniformly distributed 
over the breadth of the limb. One end G of the secondary coil B 
is taken directly to the co: ing transformer terminal. 
The other end H of the secondary coil is first passed through 
one of the holes F and made to form a small compensating wind- 








nding terminal of the 


ing ; it is then connected to the co 
then surrounds « 


transformer. The compensating winding 
third part of the cross section of the limb. 
pensating winding through the hole E 

surface J of the limb D two-thirds of the limb D are enclosed by 
the compensating winding. The compensating winding can also 


N°367,715 





H 


, : 
Grisstdsstssstss 


° ‘ 














be passed round the outer surface K of the limb D and through 
the hole F or the hole E, or even through the two holes E F 
Such an arrangement of the two holes E F is employed more 
especially in current transformers wherein all the laminations 
consist of a material of high initial permeability..—February 
25th, 1932. 


MACHINE TOOLS AND SHOP APPLIANCES. 


Rous FoR Pueer Rowine 
ls, Berger Ufer, 


369,095. June 17th, 1932. 
Mitts, Mannesmannréhren-W erke, 
Disseldorf, Germany. 

It is usual in Pilger mills, for rolling tubes, to make the rolls 
of the*cross_section shown in Fig. 1, and to employ them in one 
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direction of rotation only. The inventors, however, adopt 
the sectional form shown in Fig. 2, which, it will be seen, ix 
symmetrical, and can, consequently, reverse the roll when the 
more hardly worked parts become worn in service.—-March 17th, 
1932. 


TRAMWAYS AND RAILWAYS. 


368,635. June 26th, 1931.—Ratway Axies, G. W. Taylor, 11, 
Sessions-street, Wellesley, Massachusetts. 

The inventor aims at reducing the traction drag caused by 
the differential action of the wheels in rounding a curve, and, 
incidentally, providi roller bearings to existing stock. The 
wheels are cubnanate’ from the original axle, which is appro- 
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turned down and then fixed in the axle-boxes. The 
two wheels of each axle are then mounted on separate sleeves 
surrounding the axle and provided with roller bearings. Pro. 
vision is made inst end thrust by collars on the axle, and dirt 
is excluded at the joint between the two sleeves by a felt-lined 
ring.— March 10th, 1932. 


priatel 


MISCELLANEOUS. 


367,065. November 29th, 1930.—T'ax Contro.t AND Prorec- 
TION oF ELecrricat Apparatus, British Jeffrey-Diamond, 
Ltd., of Stennard Works, Wakefield, Yorkshire, and 
Horace Tinsley, of 289, Lidgett-lane, Moortown, Leeds. 

This invention relates to the combined remote or distant 
control and the protection by earthing of electrical apparatus, 
and mage reer ng portable apparatus, such as electrically 
driven -cutting machines and conveyors used in mines. 

Direct current for control purposes is provided by means of a 

full-wave tifier A ted to the dary winding of a 

step-down transformer B, the primary winding of which is 

connected to the main power circuit C on the supply side of the 
main switch D, which it is desired to actuate by remote control. 

The direct-current side of the rectifier is oc ted to one ter- 

minal of an actuating solenoid E for the main switch, the other 

terminal being connected through the pilot wire F and resist- 
ance G to a contact on the pilot switch H located in proximity 
to the motor J to be supplied. An earthed return is employed, 
and the other direct-current terminal of the rectifier is con- 

veniently connected to earth by joining it to the casing K, 

asshown. Thus the main switch D can only be closed by closure 

of the pilot switch H, direct current being used for this purpose, 











thereby securi ite attendant advantages. Over-load relay 
devices L and M may be incorporated in the system, and, to 
avoid the possibility of unintentional tion of the main 
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switch D, owing to a short circuit between the pilot wire and 

» an auxiliary solenoid is adapted to open the over- 
load contacts N in the pilot wire F on a given current in the pilot 
wire circuit being exceeded. Thus the circuit established through 
the short-circuit connection would be broken and the main 
switch D opened. The auxiliary solenoid is designed not to 
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operate until the normal pressure across its terminals is materially 
exceeded—for example, by 50 per cent.—but if the resistance G 
be short-circuited, as would happen if a fault occurred between 
the pilot wire F and earth, the pilot circuit is broken at the 
contacts N by operation of the auxiliary solenoid. Pilot lamps O 
are provided to show respectively when the rectifier A is operating 
and when the switch D is closed.—February 18th, 1932. 


368,604. May 2ist, 1931.—Securmve Rivets To Piates, The 
Bifureated and Tubular Rivet Company, Ltd., 235, Upper 
Thames-street, London, E.C. 4, and L. M. Paterson, Fox- 
hill, Wendover, Aylesbury. 

The rivet, or pin, A, is to be fixed in the two plates B B. 
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It is, consequently, provided with a shoulder C, and this 
shoulder is riveted over, underneath the plates, by the impact 
of the tool D, which has a series of raised ribs that press out 
the metal of the shoulder, as indicated at E.—March 10th, 
1932. 


368,645. July 17th, 1931.—Arcinc Horns, Maschinenfabrik 
Oerlikon, of Oerlikon, near Zirich, Switzerland. 

This invention relates to improvements in arcing horns for 
overload or over-voltage protection devices, and more particu- 
larly to arcing horns of the type which are surrounded on three 
sides with a jacket of magnetic material. Experience has shown 
that in the usual constructions of arcing horns of this type, the 
base point of the arc does not in all cases travel along the 
expected path, but that occasions may arise when it departs 
therefrom and adheres to the magnetic jacket. In such case 
the concentration of the field, which in the case of recessed pole 
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plates is always only moderate, practically completely dis- 
appears, and the are is frequently not driven upwards, so that 
the extinction is imperfect. The invention aims at obviating 
the foregoing defects. A denotes the two horns which are each 
surrounded by a U-shaped jacket B of m ic material in 
such a way that the ends of the jacket B project beyond the arc 
guide of the horns. The jacket B is gooulied outside and inside 
with an electrically insulating coating C, which may, if desired, 
be fire and waterproof. The casing B ensures the intensification 
of the flow of lines of force D and their concentration on to a 
definite arc guide.—March 10th, 1932. 


368,898. January 8th, 1931.—CoNDENsERS IN ELECTRIC 
Power Crecurts, British Insulated Cables, Ltd., of Prescot, 
Lancashire ; Burkewood Welbourn, of The Croft, Rainhill, 
Lancashire, and Harold Higham, of Sandy Mount, Helsby, 
Cheshire. 


so as to tune the shunt to a value appropriate for the harmonic 
which is liable to cause trouble in petticular case to which 
the device is applied. Where the system may contain more than 
one troublesome harmonic, two or more circuits, each tuned to 
a different frequency, may be employed to constitute the shunt. 
Alternatively, the shunt may be designed as a high-pass filter 
to provide a low ipenenne shunt for all frequencies above a 
particular value.— March 17th, 1931. 


369,125. July 28th, 1931.—Lusrication or Batt Bearings, 
The Hoffmann Manufacturing Company, Ltd., Chelmsford. 


The object of this invention is to provide a thorough system 
of oil lubrication for ball bearings which may run at speeds as 
high as 20,000 r.p.m. The balls are held in a cage, which is 
riveted over, as shown at A, to prevent their dropping out. 
The inner face of the retainer is also provided at the opposite 
side of each pocket with a lateral groove B, which extends in 
an axial direction from the inclined surface or shoulder ( of the 
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pocket to the outer side face of the retainer. The provision 
of these grooves results in an automatic pumping effect in the 
operation of the bearing, whereby the lubricating oil will be 
drawn inwardly from opposite sides of the retainer and distributed 
upon the innermost parts thereof where adequate and continuous 
lubrication is most essential. Thus the bearing is enabled to 
operate —— at very high speeds for an indefinite 
length of time, without showing appreciable wear, either of 
the ball races or of the retainer or causing distortion of the latter. 
—March 17th, 1932. 








Forthcoming Engagements. 
Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this col . arer sted to note 
that, in order to make sure of its insertion, the y infor 
should reach thie office on, or before, the morning of the Tuesday 
of the week preceding the meetings. In all cases the time and 
PLACE at which the meeting is to be held should be clearly stated. 














TO-DAY. 


CHEMICAL ENGINEERING Grovup.—Waldorf Hotel, Aldwych, 
W.C. 2. Business meeting, 6.45 p.n.; dinner, 7.30 p.m. Address, 
“* Currency and Prices,’ by The Rt. Hon. Sir Robert Horne. 

InstiTruTe or Fve..—Engineers’ Club, 17, Albert-square, 
Manchester. North-Western Section Meeting. “ Methods 
Employed for the Removal of Dust from Flue Gases, with 
Details of Operating Progress,” by Mr. J. Mayer. 7 p.m. 

InstrruTion oF MecHANIcAL ENGINEERS.—Storey's-gate, 
St. James’s Park, Westminster, 8.W.1. “The Film brica- 
tion of the Journal Bearing,” by Messrs. R. O. Boswall and 
J.C. Brierley. 6 p.m. 

Jvumtor Instrrvrion or Enorveers.—The dinner to cele- 
brate the forty-eighth anniversary of the Institution’s founda- 
tion will be held at the Hotel Metropole, S.W.1. 6.45 p.m. for 
7.15 p.m. 

Norts-East Coast INstTrruTion or ENGINEERS AND Suip- 
BUILDERS.—In the Lecture Theatre of the Mining Institute, 
Newcastle-on-Tyne. Presentation of Diploma Honorary 
Fellowship to Mr. Summers Hunter. Declaration of result of 
ballot for the election of Council. Informal discussion on 
“ The Rejuvenation of Ships and their Machinery,” to be opened 
by Mr. Andrew Hamilton. 6 p.m. 


SATURDAY, APRIL 23np. 
InstiruTe oF British FounpDRYMEN: JuNIOR Secrion.— 


In the College of Technology, Manchester. Annual general 
meeting. ‘‘ The Merits of Oil Bonded Sands,” by Mr. A. L. Key. 
7 p.m. 

INSTITUTION OF MuwNicrpaL AND County ENGINEERS. 


Croydon Town Hall. Formation of Junior Section. 2.30 p.m. 


Nort oF ENGLAND INsTITUTE OF MINING AND MECHANICAL 
ENorveers.—In the Lecture Theatre of the Institute, New- 
castle-upon-Tyne. The following papers will be open for further 
discussion :—** Stow. of the Goaf,”’ by Professor Granville 
Poole and Mr. J. T. Whetton; “‘ Early Steam Engines in the 
North of England,” by Professor Henry Louis. The following 
papers will be read :—‘* Newcomen and his Engine,” by Mr. R. N. 
opeahe Miller; “The Firedamp Interferometer, an Optical 
Measuring Instrument for Determining the Methane Content of 
the Air Underground,” by Dr. Fritz Loewe. In connection with 
the above paper an interferometer will be exhibited. A model 
runaway tub arrester will be exhibited, described and demon- 
strated by Mr. Joseph Elliott. 2.30 p.m. 


TUESDAY, APRIL 26ru. 


ILLumMiInaTING EnoriveerRiIne Socrery.——At the House of the 
Royal Society of Arts, John-street, Adelphi, London, W.C. 
6.30 p.m., light refreshments will be provided; 7 p.m., “ Pro- 
gress in Decorative Lighting,” by Mr. E. H. Penwarden. Dis- 
cussion. 


WEDNESDAY, APRIL 277u. 


InstTiITuUTION or Locomotive ENGineers: BIRMINGHAM 
Centre.—In Room 178, of the Queen’s Hotel, Birmingham. 
“The Manufacture of Copper Fire-box Plates,” by Mr. W. F. 





To protect condensers used on power circuite from har 
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it is proposed to connect a tuned circuit across the condenser. 
The ge sen pird arrangement for each condenser comprises 4 
tuned shunt circuit consisting of a condenser A in series with 


an induction coil B. This shunt serves as a by-pass for a par- 
ticular harmonic of the supply frequency which exists in the 
three-phase line C. 


The condenser and coil are proportioned 








6.45 p.m. 

Newcomen Socrery.—A General Meeting will take place 
simultaneously in London and New York. At the Science 
Museum, South Kensington, 8.W.7. “ Trevithick’s First Rail 
Locomotive,” by Mr. W. W. Mason; “ Early Shipbuilding in 
Philadelphia,”’ by the Hon. Charles L. Chandler. 5.30 p.m. 

Roya Society or Arts.—John-street, Adelphi, W.C. 2. 
“ Education for © »” by Mr. H. Ramsbotham, M.P. 
8 p.m. 





THURSDAY, APRIL 28ru. 


Disset Encrne Users AssociaTion.—Caxton Hall, West- 
minster, 8.W.1. “Cylinder Liner Wear,” by Eng. Rear- 
Admiral J. Hope Harrison. 3.30 p.m. 

InstrtuTION oF Crvim ENGINEERS: BIRMINGHAM AND 
District Association.—The Annual General Meeting of the 
Association will be held at the Chamber of Commerce, New- 
street, Birmingham. Annual General Meeting. 6 p.m. 








InstrruTION OF ELxcrricaL Exgineers.—Joint meeting 
with the Institute of Transport in the Lecture Theatre of the 
Institution, Savoy-place, Victoria Embankment, W.C. 2. 
“The Electrification of the Suburban and Certain Main Line 
Sections of the Great Indian Peninsula Railway,” by Mr. F. 
Lydall. 6 p.m. 

InsTiTUTION OF SrrucruRaL En@ingers.—10, Upper 
Belgrave-street, S.W. 1. ‘‘ How Science can Help a Traditional 
Industry,” by Dr. R. E. Stradling. 6.30 p.m, 


FRIDAY, APRIL 29ra. 

INstirvuTioN oF Exeorrican ENGINgERS: METER AND 
INstTRUMENT Sectron.—Savoy-place, Victoria Embankment, 
London, W.C.2. “Future Progress in Electrical Measuring 
Instruments,” by Dr. C. V. Drysdale. 7 p.m. 

Roya InstirvuTion or Great Briratn.—2i, Alberaarle- 
street, Piceadilly, W.1. Discourse, “‘ Rival Theories of Hear- 
ing,’ by Mr. H. Hartridge. 9% p.m. 


SATURDAY anp SUNDAY, APRIL 30rn anp MAY 

ENGINEERING Goring Socrery.—Spring meeting at Burn- 
ham-on-Sea, Somerset, Full particulars may be obtained from 
the Honorary Secretary, Mr. G. H. Hopewell, Foster Wheeler, 
Ltd., Aldwych House, London, W.C. 2. 


TUESDAY, THURSDAY, & FRIDAY, MAY 3np, Sru, & 6ru. 

Untversity or Lonpon.—In the Department of Applied 
Statistics, University College, Gower-street, W.C. 1. Advanced 
Lee in Statisti Three lectures, * The Réle of Statistical 
Method in Industrial Standardisation,’’ by Dr. W. A. Shewhart. 
5.30 p.m. each day. Admission free. 


WEDNESDAY, MAY é4ra. 


Nationat Instirore or INpusTRIaAL Psyonotocy.—At the 
London School of Economics and Political Science, Aldwych, 
W.C. 2. ** Psychological and Social Factors in Business Rationali- 
sation: The Significance of Rationalisation,’’ by Dr. Charles 8. 
Myers. 5.30 p.m. 


THURSDAY anv FRIDAY, MAY 51H anv 6ra. 

Iron AND Sreat Inatirure.—At the 

Engineers, Great George-street, Westminster, 8.W. 1. 
meetings. For programme see page 377. 

FRIDAY to MONDAY, MAY 6ra To Ora. 

INSTITUTION OF MECHANICAL Enornerers._-London spring 

meeting. For programme see page 454. 
SATURDAY, MAY 7ra. 


InstrrvTion or Etecrrican ENoetngeers: MeTeR aND 
INSTRUMENT SecrTion.—-Visit to Rugby. For details see page 


Ist. 





Institution of Civil 


Annual 


379. 

INsTITUTION oF Locomotive ENGIneers.-Visit to Heston 
Civil Airport. Assemble Charing Cross Embankment (Under- 
ground Station), 2 p.m. 

MONDAY, MAY 9ru. 
InstTiITUTION OF Sanitary ENGIneers.—-At Caxton Hall, 


Aspects of Central Heating 
7 p.m. 


Westminster, S.W.1. ‘Some 
Systems,” by Mr. W. E. Fretwell. 


WEDNESDAY, MAY lirs. 

Institute or Fuet.—Burlington House, Piccadilly, W. 1. 
“The Artificial Formation of Bituminous Coal and Mineral 
Oil Hydro-carbons,” by Dr. Ernst Berl. Eight other technical 
societies have been invited to join this meeting. 6 p.m. 

Instirure or Metats.—-In the Hall of the Institution of 
Mechanical Engi 3s, Storey’s-gate, Westminster, 8.W. 1. 
Annual May Lecture, ‘The Plastic Deformation of Metals," 
by Professor F. Korber. 8 p.m. 

Nationa Institute or Inpusrriat Psycuotocy.—At the 
London School of Economics and Political Science, Aldwych, 
W.C.2. “ Psychological and Social Factors in Business Rationali- 
sation: The Dangers of Rationalisation,” by Dr. Charles 8. 
Myers. 5.30 p.m. 





FRIDAY, MAY 13ru. 

Brrrisnh Association or Cuemists: Loxpon Secrion.— 
The annual general meeting at the Broad-street Station 
Restaurant, London, E.C. 7 p.m. This meeting is taking the 
place of that announced for May 6th, 1932. 

Institution OF ELecrricaL ENorneers : Scotrisn CentTReE. 

At the Cowdray Hall, Aberdeen. Faraday Lecture, ** Every- 
day Uses of Electricity,” by Professor J. K. Catterton-Smith. 
7.30 p.m. 


SATURDAY, MAY 


INsTITUTION OF ExLecrricaL ENGINEERs : 
Excursion from Aberdeen to Braemar. 
Hotel, Aberdeen, 9.30 a.m. 
WEDNESDAY, MAY 
Nationa. Institute or InpusTriat PsycHoLocy.—At the 
London School of Economics and Political Science, Aldwych, 
W.C.2. “ Psychological and Social! Factors in Business Rationali- 
sation: The Advantages of Rationalisation,” by Dr. Charles 8. 
Myers. 5.30 p.m. 


WEDNESDAY, MAY 26rx. 

Britisn Scrence Guirv.—At the Royal Society of Arts, 
John-street, Adelphi, W:C.2. “ Polar Lights,’ by Professor 
Sydney Chapman, F.R.8S. 4.30 p.m. 

FRIDAY, MAY 27ra. 

InstiruTe or TrRansrort.—Joint meeting with the Town 
Planning Institute and the National Housing and Town Planning 
Council. ‘ Planning and Transport,” by Mr. G. L. Pepler. 

p-m. 

MONDAY, MAY 30rn, ro FRIDAY, JUNE 3np. 

InstiruTion or ExscrricaL Enorvecers.—Summer meeting 
at the North Midland Centre. For provisional programme see 
page 379. 

SUNDAY to SUNDAY, JUNE 26TH to JULY 10ra. 

Worip Power Conrerence.—Sectional meeting in Scandi- 
navia. For provisional programme see page 405. 

TUESDAY, JULY Sra, tro SATURDAY, JULY Oru. 


Rovat AcricuvturalL Society or Encitanp.—Royal Show 
at Southampton. 


l4rH. 


Scottisu CENTRE. 
Leave Caledonian 


18TH. 








INTERNATIONAL ELecrricaL Congress, 1932.—The Inter- 
national Electrical Congress will be held in Paris from July 4th 
to 12th, 1932, to celebrate the fiftieth anniversary of the 1881 
Paris Electrical Congress and Exhibition. Those wishing to 
attend are required to pay a registration fee of 250 French 
francs as subscribing members. Ph 


e fee for a member of the 
family of a subscribing member is 50 French francs. Fares at 
reduced rates will be allowed to those attending the Congress. 
Those desiring to attend should apply to the Secretary of the 
Institution of Electrical Engineers, Savoy-place, Victoria 
Embankment, London, W.C.2, for the requisite railway 
vouchers, registration forms, and copies of the programme. 












